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and Miss Jean Jones, little alteration to the original 
text has been found necessary. The latest available 
figures as to the estimated production and distribution 
of milk have, however, been incorporated, while the 
statistics relating to imports, exports, and re-exports of 
butter and cheese now cover the period for the year 
ending 3lst December, 1928. 
December, 1929. 


PREFACE TO FIRST EDITION 


THE object of this short manual is to set before the reader, 
in language as free from technicalities as possible, a 
description of the production of butter and cheese. 

The book embodies most of the points in the manu- 
facture of both these articles of dietary, and it is to be 
hoped that it will prove of service both to the butter 
and cheesemaker as well as to the uninitiated for whom 
it 1s specially written. 

Once the principles of manufacture are thoroughly 
understood it is not a difficult matter to become versed 
in the practice of both butter and cheesemaking. 

We are much indebted to the firms mentioned in the list 
given below for the loan of illustrations used in this 
book : The Dairy Supply Co., Ltd., London ; ‘‘ Enamelled 
Metal Products Corporation Ltd., London; Perfect 
Dairy Machines, Ltd., Dublin ; Pond & Son, Blandford : 
Vipan & Headley, Leicester; Messrs. Baird & Tatlock, 


London. 
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January, 1925. 
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BUTTER AND CHEESE 


CHAPTER 1 
INTRODUCTORY 


THE growth of Dairy Farming in the British Isles has 
progressed at a very rapid rate during the past 25 
years, and so far as concerns the supply of fresh milk 
for the public it has more than kept pace with all the 
requirements. 

The consumption of fresh milk has increased very 
considerably year by year, but the increased demand 
has always been met by the increased output of British 
dairy farmers. 

The development of the dairy industry dates from 
the time when corn-growing became unprofitable, and 
gradually very large tracts of arable land were converted 
into pasture, as the production of milk was found to be 
a source of profit where corn-growing could not be 
successfully continued. 

In butter and cheese production the British farmer 
has been quite unable to meet the requirements of the 
nation, and the majority of these commodities are 
imported. 

According to the figures of the Ministry of Agriculture 
the estimated production of milk in England and Wales 
(excluding milk used for calf rearing or pig feeding) in 
1927-8 was 1,147 million gallons. The latest figures 
available, however, for the estimated distribution of 
milk are for the year ended 4th June, 1925, and are as 
shown on page 2. 
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Million gals. 
Liquid milk ; : : : 888 
Made into butter on farms ; ; 166°5 
,, cheese on farms 56 
Sales of cream on farms 6°5 


1,117 





The figures relating to butter, cheese, and cream are 
arrived at on the assumption that 23 gallons of milk 
are required to produce 1 lb. of butter, 1 gallon of milk 
to produce 1 lb. of cheese, and 10 gallons of milk to 
produce 1 gallon of cream. Moreover, a proportion of 
the liquid milk is sold to factories and creameries, and 


























IMPORTS, EXPORTS AND RE-Exports. 
; Declared uan- | Declar- | Quan- /Declared 
Quantity. value. ie ed value.| tity. value. 
Cwts. £ Cwts. £ Cwts. £ 
Butter — 
Russia 336,252 | 2,656,372 
Finland 198,883 | 1,737,023 
Sweden 175,570 | 1,549,557 
Denmark . 2,016,045 |18,613,677 
Netherlands 129,445 | 1,094,863 
France < = 69,452 543,660 
United States of 
America . < 2,151 17,154 
Argentine Re- 
public. 367,465 | 2,907,032 
Irish Free State . 559,167 | 4,529,496 
Australia 873,000 | 6,862,490 
aa Zealand 1,227,471 {10,274,286 
Kan 1, '646 13,805 
Other Countries 164, 276 1,313,779 
Total . -| 6,120,823 |52,113,194 | 12,455 | 101,302 | 164,482 |1,347,059 - 
Cheese— 
Netherlands 228,507 961,701 
Italy . . «| 141,560 658,806 
United States of 
America . §,603 29,987 
Australia. 73,770 368,117 
New Ze. land 1,555,527 | 7,592,704 
Canada -  «{f 919,915 | 4,903,951 
Other Countries 81,470 487,934 
Total - «| 3,006,352 {15,003,200 | 52,249 | 331,084 | 30,401 | 178,515 
EES | (eS | Ee | ee | Sere 
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these may either dispose of it as liquid milk or convert 
it into butter, cheese, and other products. 

The official returns of Imports and Exports of Butter 
and Cheese in 1928 for the United Kingdom (from 
‘‘ Accounts relating to Trade Navigation ’’) show that 
comparatively little butter or cheese is exported, the 
figures being as shown on page 2. 

Since Ist April, 1923, the Trade Returns include the 
trade of Great Britain and Northern Ireland with the 
Irish Free State, but exclude the direct foreign trade 
of the Irish Free State. 

The object of this handbook is to describe as far as 
possible (without the use of unnecessary technical terms) 
the modern practice of Butter and Cheese production. 
The science of butter and cheesemaking, whilst still far 
from fully known, has received a considerable amount 
of attention both at home and abroad, and the efforts of 
various County Councils in promoting technical dairy 
education have in their limited way produced very useful 
results. 

Dairying in all its branches is a commercial under- 
taking, and the best results can be obtained only 
where the best possible products are manufactured on 
up-to-date lines. 


CHAPTER II 
BRITISH BREEDS OF DAIRY CATTLE 


In this country we possess an unequalled variety of 
breeds of cattle suitable for dairying purposes. The 
particular breed to be kept will depend upon the locality, 
soil, and conditions generally, and also upon the branch 
of dairying to be adopted, 1.e., milk selling, buttermaking, 
or cheesemaking. Any one of these branches of dairying 
may be carried out whatever the breed of cattle kept. 
The following rough classification shows the special 
suitability of different breeds for different purposes. 


Breeds most suitable for— 


MILK SELLING. BUTTERMAKING. CHEESEMAKING. 
Shorthorns Jerseys Ayrshires 
Lincoln Reds Guernseys Shorthorns 
Welsh South Devons 

Red Polls 

Kerries 


British Friesian 


Breeds most suitable for good land— 


Shorthorns Jerseys 
Lincoln Reds Guernseys 
Red Polls S. Devons 


Breeds most suitable for exposed localities— 


Ayrshires Welsh Kerries 


Points of a Dairy Cow.—A dairy cow is quite different 
in appearance from one belonging to the beef-producing 
breeds. An ideal dairy cow should be somewhat wedge- 
shaped when looked at from behind, tapering towards 
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the head. The head and neck should be fine and 
clean with a thin dewlap, while the horns should be 
small and not coarse-looking, the whole appearance 
being feminine. The back should be lean and open 
jointed, the hips wide apart, the rump long and 
wide, and the tail fine and well set on. The udder 
should be full behind and should extend well forward, 
being capacious but not fleshy ; it should appear after 
milking like loose folds of soft skin. The teats should 
be evenly placed, wide apart and of good size, while 
the milk veins should be large and prominent. 

Shorthorn.—The shorthorn is a very old established 
breed—formerly there were two well-known types, the 
Booth and the Bates, the former as noted beef-producers 
and the Bates as milkers. At the present day the two 
types are not distinct, though we still have a milking and 
a beef-producing shorthorn. The dairy shorthorn of the 
present day is noted for giving a large quantity of milk 
of average quality. Ifa cow is of a good milking strain 
and kept under good conditions it may yield 1,000 
gallons or more per year. The colour of the dairy 
shorthorn is usually red, or red and white, but it varies 
a good deal and may be roan or white. It is the most 
widely-distributed breed in this country or even 
in the world, and as a dual-purpose cow takes first 
place. 

The milk is suitable either for sale, for buttermaking, 
or for cheesemaking. The average yield of milk for a 
herd is 600 to 700 gallons per head per year, containing 
about 3-5 to 3:7 per cent. fat. 

Welsh.—There were formerly four distinct varieties 
of Welsh cattle, but there is only one recognized at 
present. Cows of this variety yield a fairly large 
quantity of milk of good quality. The milk is rarely 
found to fall below the Government standard of fat. 
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The average yield is about 550 gallons per year con- 
taining from 3-8 to 4 per cent. of fat. 

Red Polis are chiefly found in Norfolk and the adjoin- 
ing counties. They are fairly good milk-producers and 
are particularly suited to their district. The period of 
lactation in this breed is longer than in most others. 
The yield is from 500 to 550 gallons a year with an 
average of about 4 per cent. fat. 

Kerries are an Irish breed of cattle and are often 
known as ‘“‘ the poor man’s cow,” they will thrive on 
very inferior pastures where other breeds would starve. 
They are quite good milkers, and in this respect may 
be said to be as good as any of the British breeds if 
size be taken into consideration. The colour is black, — 
and they have excellent constitutions. They yield 
about 450 gallons of milk a year containing from 3°5 to 
3°7 per cent. fat. 

Ayrshires.—The Ayrshire is a Scotch breed chiefly 
found in Ayrshire and the upper Clyde districts. It is 
a typical dairy cow producing a good quantity of milk 
with fat globules of small size. This makes its milk 
particularly suitable for cheesemaking. 

Ayrshires cross well with Shorthorns, the crossbreds 
possessing good milking properties and improved feeding 
qualities as compared with the pure Ayrshires. 

The colour varies, and it may be black and white, red 
and white, or brown and white. They thrive on poor 
pasture, and under such conditions share the credit with 
Kerries of producing more milk than any other breed. 

-Ayrshires yield on an average 600 gallons per year 
with 35 to 3:6 per cent. fat. 

British Friesians are a breed suitable for milk pro- 
duction as they give a large quantity of milk; it is, 
however, not very rich in fat as compared with other 
dairy breeds. The colour is black and white, and the 
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cows are not so large as the original Dutch cattle. The 
average yield of milk is 800 gallons a year containing 
3-2 to 3-3 per cent. of fat. | 

Jerseys.—The Jersey is the most popular of the 
Channel Island breeds in this country. It is essentially 
a buttermaking cow owing to the high percentage of 
fat found in the milk. Unless sold to customers who 
are prepared to pay a little more for the extra richness 
of their milk, they cannot be said to be suitable for 
milk-selling farms. 

Jersey milk is exceptional for the size of the fat 
globules and the rich, deep colour of the fat. Jerseys 
are of no use for feeding, being small in size whilst the 
meat is deficient in flavour. They are not suitable for 
cold districts and exposed situations. In appearance 
they are small, with a deer-like head, crumpled horns, 
and a broad, dark-coloured muzzle. The udder ‘is 
somewhat rounded with large and prominent milk veins. 
The skin is thin, mellow, and of a yellowish colour. 

Jerseys are usually either fawn, grey, dun, or cream 
in colour. They yield about 500 gallons a year with an 
average of 4:8 per cent. of fat. 

Guernsey.—The Guernsey is a larger, coarser breed 
than the Jersey, but it has the same qualities. It is a 
dairy cow specially adapted for buttermaking. Guern- 
seys are frequently broken-coloured and generally of a 
lighter shade than the Jerseys, but they yield an even 
deeper-coloured butter fat. Jerseys are the more popu- 
lar as five can be kept at the same cost as four of the 
Guernseys. The average yield is 520 to 550 gallons 
containing 4-5 per cent. fat. One or two Jerseys or 
Guernseys in a herd of Shorthorns or crossbreds greatly 
improve the milk for buttermaking. It makes churning 
easier and the butter is of better texture, colour, and 
flavour. 

2—(1461c) 
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CHAPTER IIT. 
MILK: ITS PRODUCTION AND COMPOSITION 


MILK is an opaque, yellowish-white fluid composed of 
water, fat, proteids, sugar and mineral matter. It is 
very nutritious and digestible, but owing to its perish- 
able nature it requires skilful and careful handling, more . 
particularly in hot weather. 

The value of milk as a food is shown by the fact that 
1 qt. of milk is equivalent in food value to ? lb. rump 
steak, 10 eggs, or 4 lb. of cod fish. | 

Whether intended for sale as fresh milk or for manu- 
facturing into butter or cheese, it is highly important 
that milk should be of good quality, wholesome, and 
produced under clean conditions. No amount of skill 
and care in the after treatment will make up for 
carelessness or indifferent handling of the milk at first. 

Milk varies in quality both as regards its composition 
and cleanliness ; the former is not always entirely under 
control, but the latter is. If the milk 1s to be whole- 
some only healthy cows should be kept, and they should 
have a plentiful supply of good food ; musty or bad- 
flavoured cakes and meals should be avoided as well as 
an excess of roots and cabbages. A good supply of 
pure water is an absolute necessity for milk production. 
The cow-sheds should be clean and airy; the old-fashioned 
ones were often deficient in ventilation, but modern 
sheds are usually fairly good in this respect. 

The milker’s hands and clothing should be clean, the 
cows flanks and udders should be wiped with a damp 
cloth immediately before miulking or, if necessary, 
washed. If the milking pails and other utensils are to 
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be kept in proper condition they should be thoroughly 
washed immediately after using and then well scalded, 
or better still, steamed and kept in a clean place free 
from dust. 

‘The practice of feeding cows immediately before or 





MILK STRAINER OR FILTER 


A thin pad of cotton wool is placed between two discs of fine wire 
gauze, and the milk allowed to filter through. The sediment 
is retained in the wool pad which is burnt after use. 


during milking is to be condemned; hay and straw raise 
a lot of dust, while roots have a strong smell which ‘is 
readily absorbed by the milk and thus the flavour “of 
the produce is spoiled. | 

It must be remembered that milk, especially while 
still warm, very readily takes up odours and bad flavours 


10 BUTTER AND CHEESE | 


which may be difficult to get rid of ; for this reason it 
should be removed from the cowsheds immediately after 
milking and then strained. Even under the cleanest 
conditions there may be some impurities in the milk 
‘and some of these may be dissolved if straining is 
delayed. 

The best type of strainer is one having a disc of cotton 
wool inserted between two wire gauze discs. This 
removes the finest dust, etc., which ordinary strainers 
fail to do, and milk thus filtered does not deposit a 
sediment on standing as it frequently does 1f imperfectly 
strained. | 

The cotton wool discs are inexpensive, and each one 
is burnt after use. 

Composition of Milk.—As before stated milk varies 
in quality, no two samples being alike. The following 
is an average percentage composition of a number of 


samples— 
Water : ; . : . 87°55 
Fat . . : ‘ : . 360 
Casein . 5 : : . 310 
Albumin . ‘ oe tee ; -40 
Milk Sugar : . 4-60 
Ash , , P ; : 75 


The solids of milk are present partly in a state of 
solution and partly in suspension as shown below— 





Constituents. In suspension. In solution, 
Fat all none 
Sugar none all 
Albuminoids casein albumin 
partly partly 


The term ‘ Total Solids ’’ applied to milk includes all 
the solid constitutents, while ‘‘ Solids non-fat ’’ includes 
the casein, albumin, sugar, and ash, but not the fat. 
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WATER constitutes nearly 90 per cent. of milk and 
depends in amount on the breed of cow and to some 
extent on the food. It is practically ordinary pure 
water. 

Fat.—This is the most important constituent from 
a buttermaker’s point of view, the greater the percentage 
of fat the larger the yield of butter. For cheesemaking, 
milk containing a good percentage of fat produces a 
greater weight of cheese per gallon, and it is also of 
better quality than the cheese produced from poor milk. 

Butter fat is a mixture of various fats, some of which 
are peculiar to milk, and it is characterized by its fine 
flavour and digestibility. It is present in the form of 


small globules varying in size from t f 


] 

2,000 ~ 20,000 ° 
an inch in diameter, and which can only be seen by the 
aid of a microscope. These globules vary in size, and 
the largest ones are found in the milk of the Channel 
Island cattle. Large fat globules are usually considered 
to produce butter of superior texture and flavour. At 
the beginning of the lactation period the fat globules 
are larger than towards the end. Some of the fats 
found in milk are liquid at ordinary temperatures, 
others are solid—the proportion is not fixed but varies 
with the feeding, the period of lactation, and other 
factors. 

Butter fat is the lightest constituent of milk. When 
whole milk is allowed to stand for a few hours, a layer 
of cream forms on the surface and this contains most 
of the fat. The large fat globules rise to the top more 
quickly than the smaller ones, while some of the latter 
never reach the surface at all and are lost in the skim 
milk. It is found that when milk has been cooled before 
being allowed to stand the cream does not rise so quickly 
orso thoroughly. The fat is the most variable constituent 
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in milk, but the average percentage found is about 
3°6 per cent. 

ALBUMINOIDS.—The chief albuminoids of ‘cau are 
casein and albumin, there are traces of others present, 
but casein and albumin are the only ones of importance. 
Albuminoids are the flesh-forming portion of a food and 
are therefore very valuable. 

Casein is present to the extent of about 3 per cent. 
It is very nutritious and is the principal constituent 
found in cheese, it is also largely used in the manufac- 
ture of various food preparations. Casein is coagulated 
by rennet (as in cheesemaking) and by acids, ¢.g., by 
lactic acid in the souring of milk, but is not coagulated 
by heat. It is soluble in alkalies and strong acids. 

Albumin exists in milk in solution to the extent of 
about ‘5 to ‘7 per cent. It differs from casein in the 
fact that it contains no phosphorus but about twice the 
amount of sulphur. It is coagulated by heat but not 
by acids or rennet, and when milk is converted into 
cheese the albumin passes off in the whey. It is similar 
in character to the albumin found in the white of an- 
egg. In colostrum, the milk given for the first few days 
after calving, about 15 per cent. of albumin is present, 
which causes the milk to coagulate when boiled. 

MILK SUGAR OR LACTOSE is the sugar peculiar to milk 
which is present to the extent of 44 per cent. and varies 
very little in quantity. It is not so soluble or so sweet 
as ordinary sugar and exists in complete solution. In 
cheesemaking nearly all of it passes with the water inte 
the whey. Milk sugar is very unstable, and is readily 
acted upon by bacteria and converted into lactic acid. 
When about -7 to -8 per cent. of lactic acid is present 
the milk curdles. Commercially, it is prepared from 
whey by evaporation. 

ASH OR MINERAL MATTER is that portion of a substance 
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not destroyed by burning. Although present in milk 


in such a small proportion—-75 per cent.—it is very 
valuable and contains 


lime, potash, and phos- 
phoric acid, together 
with traces of other 
salts. It is very con- 
stant in proportion. 
GASES PRESENT IN 
M1iLK.—Milk, when 
drawn from the cow, 
generally contains from 
‘1 to -3 per cent. of 
gaseous constituents. 
Colour of Milk.—The 
yellowish colour of 
whole milk is supposed 
to be due to the presence 
of a body called ‘‘ Lacto- 
chrome ”’ present chiefly 
in the fat. The colour 
varies with the breed of 
cow, period of lactation, 
and the feeding. The 
cows of the Channel 


= eC VT Oe een = 


¢ 
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REFRIGERATING MILK 


Warm milk is filtered into a feed pan 


Island breeds give a from which it fows over a corrugated 
"11, copper cooler, through which cold | 

deep-coloured milk and water is continuously flowing. “From 

the cooler it passes to the railway 

sO do fr eshly -calved milk churn, ready for despatch by 

COWS, while grass gives rail. The milk is thus cooled to a low 


ing lak bose and aerated, by which 
a deeper colour than its keeping properties are enhanced. 


any other feeding stuff. 
The white appearance of skim and separated milk is due 
to the casein. 

Flavour and Odour.—New milk has a sweet flavour, 
and when freshly drawn has a ‘‘ cowy ”’ taste and odour. 
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which passes off on exposure to the air. The flavour 
may be adversely affected by the food given to the cows 
and also if kept in a stuffy atmosphere such as a cow- 
shed, or even when stored with foods having a strong 
odour. 

Reaction of Milk. —Fresh milk gives a double reaction 
when tested with litmus paper, 2.e., it turns red litmus 
paper blue, and blue paper red. ‘This is due to the 
presence of acid phosphates and alkaline carbonates. 

When tested with phenol phthalein as an indicator it 
gives an acid reaction. The natural acidity of new milk 
varies from -17 to -19 per cent. 

Variation of Fat in Milk.—As before stated, the per- 
centage of fat in milk varies more than any other 
constituent. The following are some of the factors 
responsible for this variation— _ 

(1) Breed and individuality of cow ; 

) Interval between milkings ; 

) Manner of milking ; 

) Period of lactation ; 

) Feeding ; 

) Health of cow and conditions under which 
kept. 

BREED OF Cows.—There is a considerable difference 
in the quality of milk given by the various breeds of 
cows. The cows of the Channel Island breeds give the 
richest milk though the quantity is less, while the milk 
of the Dutch or Holstein cows contains the least fat, 
but the quantity of milk given in this case is much 
greater. 

Individual cows also vary greatly in the quality of 
their milk irrespective of breed. Hence the importance 
of keeping milk records both for quantity and quality 
in order to eliminate those cows giving poor milk and 
yielding only a small profit or none at all. 


(2 
(3 
(4 
(5 
(6 
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INTERVAL BETWEEN MILKINGS.—The longer the inter- 
val between milkings the poorer is the milk in quality. 


rvtdt . 





DAIRY HERD RECORDER 


A weighing machine by which the milk of each cow is weighedYand 
recorded. Cows yielding less than 600 gallons of milk a year are not 
considered profitable. 


This is one reason why morning’s milk is usually poorer 
in fat than that of the evening as the interval between 
evening and morning milkings is longer in most cases. 
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When the cows are milked at exactly equal intervals the 
difference is less, though, as a rule, the evening’s milk 
is the richer of the two. 

MANNER OF MILKING.—Milking should be done 
quickly, gently, and thoroughly. Rough and careless 
milking has an adverse effect on the quantity and 
quality of the milk. Unless the milking is thoroughly 
done much of the fat is lost, as the first milk drawn 
often contains no more than 2 per cent. of fat while the 
‘strippings’”’ or last milk contain from 8 to 10 per cent. 

PERIOD OF LacTaTion.—The quantity of milk is 
usually greatest for the first few months after calving, 
but the percentage of fat present is less in quantity than 
that present later in the lactation period. In other 
words the quality improves while the quantity decreases. 

FEEDING.—While abnormally poor or insufficient 
feeding may cause the quantity and quality of milk 
to be inferior it is now generally agreed that the food 
has practically no effect upon the actual weight of fat 
present. Some foods noticeably affect the quantity 
of milk, and the food has a great influence on the com- 
position of the fat itself and on the flavour and texture 
of the butter made from it. 

HEALTH OF THE COW AND CONDITIONS UNDER WHICH 
Krept.—Any disturbance in the health of the cow is 
liable to affect both the quantity and quality of the milk. 
Exposure to sudden changes in temperature, feeding, or 
other conditions, may also have an ill effect upon the 
secretion of milk. 

Colostrum is the milk given by a cow for the first few 
days after calving, and it is abnormal both in composi- 
tion and properties. It differs from ordinary milk in 
that it contains a higher percentage of albuminoids and 
ash, and coagulates on heating. In appearance it is 
thick, rather slimy, and deep coloured. Colostrum is 
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not fit for use in butter or cheesemaking until it will 
boil without curdling, usually in three to five days. 


1 | 





A compact and conveniently arranged modern dairy, showing “ Pfaudler” 
glass-lined steel pasteurizer-holders in the background 


Composition of Colostrum— 


Water : - 716% Albumin. ~ 15:3% 
Fat 9 e ° 4-1 % Sugar . Py 34% 
Casein 5. 40% Ash .  .. (16% 


Clean Milk. During the last few years the question of 
clean milk production has received increasing attention. 
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The aim should be so to produce milk that contamina- 
tion is reduced to such a minimum that the milk will 
keep sweet for several days, even in hot weather. 

Milk of this description is superior to that produced 
and handled in a careless manner, and it is infinitely 
better to have milk free from contamination than to 
attempt to purify milk produced under indifferent 
conditions, as any after-treatment of such milk can 
only be partially successful. 

Although model buildings are very desirable, it is 
found in practice that clean milk with excellent keeping 
properties can be produced on farms where the buildings 
are far from ideal. 

Existing buildings can be altered and adapted for 
clean milk’ production; a good floor impervious to 
moisture and easily washed 1s essential, and the cow-shed 
should be well lighted and ventilated, the wall surfaces 
being frequently lime-washed. A dark, badly ven- 
tilated cow-shed cannot be kept clean, and is likely. to 
be a constant source of contamination. 

The body of the cow is another source of impurities, 
so that regular grooming of the cows is necessary, and the 
udders and flanks need washing before beginning to milk. 

Clean milk production depends mostly upon employ- 
ment of the right methods and strict and constant 
attention to detail; even with perfect equipment the 
results obtained are not likely to be satisfactory, unless 
the milkers take an interest in the work and carry out 
the necessary routine ; but, on the other hand, it is unfair 
to expect good results with inadequate equipment. 

There are special pails made for milking, having 
narrow openings instead of the wide mouthed pail 
commonly used, and the milkers should have clean 
white overalls for wear during milking and facilities 
for washing their hands before and during milking. 
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Needless to say, the practice of milking with wet hands 
should not be permitted. 





A ‘‘ PFAUDLER ’’ GLASS-LINED MILK PASTEURIZER- 
HOLDER 


Showing white enamelled outer casing, cadmium plated accessories, 
recording thermometer, sectional cover, and fast and loose pulley 
drive for side agitator. 


The milk is removed from the cow-shed as soon as 
possible ; if it is impracticable to take each cow’s milk 
direct to the cooling room, covered cans in which it 
can be placed will be necessary. 
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Milk readily absorbs any odours, especially while 
warm ; hence the importance of removing from the 
cow-shed and cooling at the earliest possible moment. 
The cooler should be fixed in a room having a pure 
atmosphere free from dust. A plentiful supply of cold 
water is a necessity, as the milk keeps better if thoroughly 
cooled. It is advisable to pass the milk through a 
strainer before cooling ; those fitted with cottonwool 
discs are best, as it is difficult to keep straining cloths 
in really satisfactory condition. : 

From the cooler the milk is either run into cans or 
bottled ; the ideal way of distributing milk is in glass 
bottles, though this is necessarily more costly than the 
ordinary methods of distribution. 

In order that the utensils and equipment may be 
kept in proper condition, there should be a good supply 
of hot and cold water available for washing up, and 
steam for sterilizing is a necessity ; this does not neces- 
sarily mean a costly equipment, as it is possible to fix 
up a Steam sterilized tank on an ordinary copper. | 

The Ministry of Health is empowered to grant 
licences to milk producers for special grades of milk. 
This is an attempt to improve the milk supply of the 
country. 

The recognized grades of milk andes the Milk and 
Dairies (Amendment) Act are as follows— 

(1) Certified milk, which is obtained from herds 
subject to regular veterinary inspection which have 
passed the tuberculin test. 

This milk must be sold in the raw state, be bottled 
on the farm, and must not contain more than 30,000 
bacteria to the cubic centimetre or show Bacillus Coli 
in one-tenth cubic centimetre. 

(2) Grade A, tuberculin tested, is obtained from herds 
subject to the above conditions, but differs from certified 
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milk in that it may be sent by rail in sealed cans to be 
bottled at the dealer’s premises. It must not contain 
more than 200,000 bacteria to the C.C., and Bacillus 
Coli must not be present in one-hundredth of a cubic 
centimetre. 

(3) Grade A milk is produced from cows subject to 
veterinary inspection, and may be sent by rail to be 


Si 
Lal 





a « Pfaudler” ase lined s steel tan ise for the iid 
transportation of milk in bulk 


bottled on the dealer's premises. It may also be sold 
raw as Grade A milk, when it should not contain more 
than 200,000 Bacteria to the cubic centimetre or show 
the presence of bacillus Coli in one-hundredth cubic 
centimetre on delivery to the consumer. 

If sold as Grade A Pasteurized it may be pasteurized 
once under certain conditions and, on delivery to the 
consumer, must not contain more than 30,000 bacteria 
to the cubic centimetre and must not show the presence 
of Bacillus Coli in one-tenth cubic centimetre. 

(4) Pasteurized milk is milk which has been pasteur- 
ized under the specified conditions, and must not contain 
more than 100,000 bacteria to the cubic centimetre. 


CHAPTER IV 
MILK ANALYSIS 


THE most accurate method of determining the quality 
of milk is by means of chemical analysis, and in this 
way the exact, amount of each constituent may be 
ascertained.. Owing to the somewhat complicated 
apparatus used, and the time necessary for carrying out 
the process this method is impracticable for an ordinary 
dairy. Some of the large dairy companies employ their 
own analysts, but for farmers and for general commercial 
use some simpler method is necessary. A number ot 
means for easily and quickly testing the quality of milk 
have been devised, but until the introduction of the 
Babcock method of estimating the percentage of fat in 
milk, none of these simple methods gave accurate or 
reliable results. 

Sampling of Milk for Testing.—In any method of test- 
ing milk it is most important that the sample is properly 
taken. It should truly represent the bulk of the milk 
from which it is taken, therefore careful and thorough 
mixing is necessary. 

Where the quantity of milk is small, it may be 
mixed by pouring from one vessel to another several 
times, but if the sample is being taken from a can or 
churn the milk should be well stirred with a plunger, or 
a sampling tube may be used. The sample 1s put into 
a small bottle or jar properly labelled, and immediately 
before testing it is gently shaken to ensure thorough 
mixing. If the sample has been kept until sour it will 
require special preparation before being tested. 

One of the earliest and simplest methods of testing 
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the quality of milk was by the use of the Creamometer 
or cream tube. The Creamometer is a cylindrical glass 
vessel of uniform diameter with a scale graduated from 
zero downwards. It is graduated to hold 100 parts of 
milk so that the amount of cream may be read off 
directly as a percentage. The milk to be tested is well 
mixed, the glass filled to the zero mark, and it is then 
left to stand for, say, 24 hours, when the percentage of 
cream may be read off. 

When a number of samples are being tested, or if the 
results are required for comparison from day to day, 
the temperature of the room, and the length of time 
the samples are allowed to stand must be the same in 
each case. A room temperature of 60° Fahrenheit is a 
suitable one. There may be from 12 to 15 per cent. of 
cream on the milk and anything above 10 per cent. may 
be considered as being quite satisfactory. It must be 
remembered that this test does not show the amount 
of fat there is present in the milk, but merely that 
which rises to the surface in the form of cream. The 
percentage of cream does not altogether depend upon 
the amount of fat in the milk, as the size of the fat 
globules and the conditions under which the milk has 
been allowed to stand affect the quantity and quality 
of the cream which rises. 

Specific Gravity.—The quality of milk was also esti- 
mated from its specific gravity. The specific gravity 
of any substance is the weight of a given volume of it 
compared with the weight of an equal volume of water. 
at a temperature of 60° Fahrenheit. Water is taken as 

the standard and its specific gravity as 1. 
_ Milk contains about 124 per cent. of solid matter, a 
part of which (the fat) is lighter than water, the remain- 
der of the solids being heavier than water. As the 
solids non-fat are present in greater proportion than 
8—(1461c) 
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the fat, the specific gravity of milk is ee BEEHEE 
than that of water. 

The average specific sity of whole milk is 1 ‘032, 
but it may vary from 1-028 to 1-034 at a temperature of 
60° Fahrenheit. -In other words,,if a given quantity of 
water weighed 1,000 lb., an equal quantity of milk at 
the same temperature would weigh 1,032 lb. Milk 
containing a high percentage of fat will have a com- 
paratively low specific gravity, while poor milk con- 
taining a small amount of fat will have a higher specific 
gravity. 

DETERMINATION OF SPECIFIC GRAVITY.—The specific 
gravity of milk may be determined either by weighing, 
or by the use of the lactometer—the latter being the 
quicker and simpler method. 

The lactometer, of which there are several forms, 
usually consists of a fine glass tube with a bulb at the 
lower end which is weighted with shot or mercury to 
keep the instrument in an upright position. On the 
narrow upper tube is a scale usually graduated from 0 
to 40. The zero mark at the top represents the specific 
gravity of water, so that if the lactometer were placed 
in water at a temperature of 60° Fahrenheit, the zero 
mark would be level with the top of the water. If 
placed in a liquid lighter than water it would sink still 
farther, but when placed in milk, which is a heavier 
substance, the instrument will not sink so deeply. The 
lactometer must not be considered a reliable means of 
determining the quality of milk. The specific gravity 
‘in conjunction with the percentage of fat is useful as a 
basis for calculating the total solids, but taken alone 
the results are unreliable and often misleading. If 
some of the fat is removed from milk, and water judici- 
ously added, the specific gravity will still be quite normal, 
or if separated milk were added to rich milk the specific 
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gravity of the mixture might still be reg atee to 1-032 
or thereabouts. 

In using the lactometer it is. ‘essential that the tem- 
perature of the milk is correct, as the specific gravity of 
any liquid varies with the temperature. The tempera- 
ture should be 60° Fahrenheit, but if the milk is a few 
degrees higher or lower than this, the result may be, 
corrected by adding -001 to the specific gravity for each 
degree above 60° Fahrenheit, or subtracting -001 for 
each degree below 60° Fahrenheit. | 

Some lactometers are provided with a thermometer 
so that both the temperature and the specific gravity 
may be shown at once. 

The milk should be thoroughly mixed before the 
sample is taken, and the sample itself well stirred before 
pouring it into the jar. This jar should be deep and 
wide enough to allow the lactometer to float without 
touching the bottom or sides, and any froth or bubbles 
on the surface should be cleared off before reading the 
result. It is easier to get an accurate reading if the 
surface of the milk is on a level with the eye and the 
jar should be perfectly level. -The lactometer reading 
prefixed by 1:0 will give the specific. gravity of the 
milk. | 

To DETERMINE SPECIFIC GRAVITY BY WEIGHING.— 
The specific gravity of milk may be more accurately 
determined by weighing, but a chemical balance is 


| Grams. 

Weight of milk and bottle ; : . 40-821 
7 bottle , . 15-021 
milk ie ooh: oe es & . 25-800 


25-800 tt eee 
55-000 ~ 1-032 ¥specific gravity of milk. 
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required for this. Aspecial bottle, which holds 25 grams 
of water at 60° Fahrenheit, is used. The empty bottle 
is first weighed, then filled to the 25-gram mark with 
milk and weighed again. The difference represents the 
weight of the milk, and this divided by the weight of 
the water gives the specific gravity of the milk. For 
example see foot of page 25. 

The Board of Agriculture regulations assume that 
genuine milk should contain not less than 3 per cent. 
of fat and 8-5 per cent. of solids non-fat. 

Estimation of Fat in Milk.—Several methods have been 
introduced for determining the percentage of fat in 
milk volumetrically. The first to be generally adopted 
was that invented by Dr. Babcock, and this method is 
still largely used in America. In this country the 
Gerber Test, which is a modification of the Babcock, is 
more popular. The Gerber Test gives a rather more 
accurate result than the Babcock and is more quickly 
carried out. The principle in both cases is the same— 
the fat is liberated from the casein and other solid 
constituents by the action of strong sulphuric acid. 
The mixture is then subjected to centrifugal force which 
causes the fat to separate, the percentage present may 
then be read off by means of the scale provided on the 
test bottle. A second re-agent is used in the Gerber 
method—amyl alcohol—and this prevents the formation 
of charred matter which so often interferes with the 
reading of the test when only acid is used. 

Apparatus Required for Gerber Method.—TEsT Bor- 
TLES.—The bottles used have a long, narrow neck on 
which a graduated scale is marked. They are obtain- 
able with either round or flat-shaped necks, the latter 
shape are much easier to read. The tubes are fitted 
with rubber stoppers and are numbered so that the 
different samples of milk may be easily recognized. 
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PiPpETTES.—The milk and the chemicals are measured 
into the test bottles by means of pipettes. Three of 
these are necessary, viz.— 

One of 11 c.c. capacity for milk. 
5 10 cc _,, »» acid. 
- 1 cc; ;; ,, alcohol. 

The acid pipette is fitted with a double bulb to pre- 
vent the acid’s being drawn into the mouth. When a 
large number of samples have to be tested it is much 
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“GERBER CENTRIFUGAL MILK-TESTING MACHINE 
more convenient to use one of the automatic measures 
for the chemicals. There are several types in common 
use, and they save a considerable amount of time and 
trouble as the measuring can be done very quickly and 
accurately. 

CHEMICALS.—The two chemicals used in this test are 
sulphuric acid and amyl alcohol. It is essential that 
these should be of the proper strength, the acid should 
have a specific gravity of 1-82 to 1-825 and must be kept 
in a well-stoppered bottle as it soon becomes weaker if 
exposed to the air. The alcohol used has a specific 
gravity of -815, and it should be pure and free from fat. 


ae 
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7 CENTRIFUGAL MACHINE.—The centrifugal machine is 
made in various sizes and may hold from two to 
thirty-two test bottles. The smaller sizes are worked 
by means of a strap or by a crank handle, but the larger 
ones are frequently worked by steam or other power. 
The machine 1 is fitted with metal tubes in which the 
| test bottles are 
placed with the 
narrow’ graduated 
necks towards the 
centre. The ma- 
chine should be 
fixed firmly on a 
substantial founda- 
tion in order to get 
the necessary speed. 
without vibration. 
A WATER BATH 
is useful in cold 
weather when it 
may be necessary 
to heat up the 
samples before 
reading off the fat 
| percentage. If the 
temperature is allowed to fall before reading the result 
obtained is inaccurate. 
PROCESS OF TESTING.—The test bottles are placed in 
a stand with the open ends uppermost. Ten c.c.’s of 
acid are then carefully measured in taking care that 
none of it gets on to the neck of the bottle. The milk 
is next added, 11 c.c. is taken and run in slowly so that 
it comes in contact with the acid as gently as possible. 
Lastly, 1 c.c. of amyl alcohol i is added, and the rubber 
stopper ‘firmly fixed. | 





GERBER CENTRIFUGAL 
MILK-TESTER 


Driven by a steam turbine. - 
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In using pipettes it is not necessary to 
blow out the last drops of the liquid, 
if as much as possible is allowed to run 
out, the pipette may then be gently 
tapped on the bottle to remove the rest. 
If the contents are blown out, the quantity 
delivered will not be exactly accurate. 
The sulphuric acid is always put in first 
on account of its greater weight; the 
alcohol may be added before the milk, 
but the order given above is found to be 
the best in practical testing. 

After fixing the stopper, the bottle 
should be gently shaken until the casein 
has completely dissolved ; as the action 
of the acid results in a rise of tempera- 
ture, it may be found necessary to use a 
cloth for holding the bottle. In very cold 
weather the bottle may be placed in water 
at a temperature of 170° Fahrenheit, for 
a few minutes before being put into the 
machine. The bottles are placed in the 
machine with the graduated neck towards 
the centre, and an equal number placed 
on each side to maintain the proper 
balance. 

After securing the lid, the machine 
is rotated for 3 minutes at a speed of 
1,500 revolutions per minute, and is then 
allowed to run down gradually. If the 
speed is too low, or not maintained for 
the full time, the fat will not be completely 
separated and the oe obtained will 
be inaccurate. 





. GERBER 
TEST BOTTLE 
On removing the bottle the fat will be for ascertaining the 


percentage of fat 
milk, 
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seen at the graduated end. The fat column should be 
quite clear and is usually of a pale yellow colour, though 
in winter it is often almost colourless. To read off the 
percentage it is necessary to bring the lower end of the 
fat column on to one of the long graduation marks by 
manipulating the rubber stopper. The space between 
each of the long divisions is such that it represents 
1 per cent. of fat, and the smaller divisions are equal 
to -1 per cent. If the fat column is found to occupy 
three of the larger divisions and six of the smaller ones, 
the fat per cent. is 3-6. 

The reading is made to the bottom of the curve at 
the top of the fat column and not to its highest point. 
The temperature must not be allowed to fall before 
the reading is made, and if the fat does not seem 
clear, or is not properly separated, the bottle should 
be placed in hot water for a few minutes and again 
rotated. 

It is necessary to keep the glassware, etc., used in 
making the test in a perfectly clean condition. This is 
quite easily done if the bottles are emptied and washed 
while still hot and then thoroughly rinsed till clear. 
The acid should be poured on a gravel path or on earth, 
and must not be emptied down a drain or thrown on 
to grass. The corks will last much longer if washed in 
water containing a little soda, then rinsed and allowed 
to dry gradually. 

This method of testing may be considered a simple, 
rapid, and accurate one for determining the percentage 
of fat in milk. If it is carried out with exactness the 
results obtained are found to compare very favourably 
with those from gravimetric analyses. The accuracy of 
the results in this method of testing depend upon— 

(1) The use of correctly eee pipettes and test 
bottles ; 
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(2) Careful and exact measuring of the milk and 
chemicals ; 

(3) The use of chemicals of the proper strength ; 

(4) Rotating the machine at the proper speed ; 

-. (5) Quick and accurate reading of the result. 

Testing Separated Milk, etc.—The same method may 
be used for testing separated milk, butter-milk, and 
whey. Owing to the very small quantity of fat present 
in these liquids it is necessary to heat the tubes after 
revolving once, and then to replace them in the machine 
and rotate a second time. 

There are special test bottles made for separated milk, 
etc., in which the neck is of very narrow bore, so that 
the fat occupies a large space, consequently it is much 
easier to get an accurate reading. 

The Gerber ‘‘ Sal ’’ Method.—This method of testing 
is preferred by some people on account of the dangerous 
nature of sulphuric acid. The same apparatus is used 
but the acid is replaced by 11 c.c. of the “sal ”’ solution 
(consisting largely of caustic soda) and butyl alcohol 
(6 c.c.) is used in place of the amyl alcohol used in the 
acid test. This method cannot be considered so accurate 
as when acid is used and the process of testing takes 
a longer time as the test bottles always require 
heating once or twice. If proper care is taken there 
is very little risk of accident when using the acid 
test. | 

Testing Cream.—Cream, if diluted, may be tested in the 
ordinary bottle used for milk. One part of cream and 
four parts of water may be taken and after careful mix- 
ing 11 c.c. of the diluted cream is tested. The result 
multiplied by 5 will give the percentage of fat in the 
cream. It is better, however, to use the special cream 
test bottle, which has a long neck graduated from 0 at 
the top to 50 at the bottom. Five c.c.’s of cream and 
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5'¢.c.'$ of water are taken for the test with acid and 
alcohol as when testing milk. 

To read the result in this case the ep: of the fat 
column is brought to the zero mark, and the mark at 
the bottom of the fat will represent the percentage of 
fat in the cream. 

Composite Milk Testing.—At creameries and factories 
where the milk is received from a large number of sup- 
pliers, and is paid for according to its quality, it is most 
important that the amount of fat present should be 
determined accurately. The labour and time required 
for testing a number of samples makes daily testing 
almost impossible, and the composite method is nearly 
always adopted. A sample bottle of suitable size is” 
labelled for each supplier, and into this is placed a 
sample of each day’s milk both morning and evening. 
A small quantity of preservative is added to the first 
sample to prevent the milk from souring before the 
test is made. The preservatives commonly used for 
the purpose are bichromate of potash, bichloride of 
mercury, and formalin. The first two are of a poisonous 
nature, and if these are used the sample bottles must be 
properly labelled and precautions taken to prevent the 
milk from being accidentally used. Bichromate of 
‘potash imparts a deep yellow colour to the milk and this 
‘is a safeguard. The most convenient form of preserva- 
tive is that put up in tablet form, as in this case no 
“measuring is required, one tablet being sufficient for each 
sample bottle. It is necessary to take the sample in 
proportion to the amount of milk supplied, say 1 oz. 
to 50 gallons, or any convenient proportion. At the 
end of a week, ten days, or a fortnight, the composite 
‘samples are tested, and when the sampling has been 
‘carefully done, the results are found to be practically 
‘aS accurate as if the milk were tested daily. ae 
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Estimation of Milk Solids. 
(1) By evaporation ; | 

(2) By calculation. 

_ (1) The percentage of solids in milk may be deter- 
mined by evaporation. A certain quantity of milk is 
taken and the water evaporated off, leaving the solid 
matter which may then be weighed. 

A CHEMICAL BALANCE is necessary for weighing the 
milk, etc., accurately. In addition to this a water bath 
is required ; this is simply a vessel in which water may 
be kept boiling. The lid is provided with openings on 
which the dishes are placed, and their contents are thus 
maintained at a temperature of 212° Fahrenheit. 

THE WATER OVEN consists of an oven fitted with an 
outer jacket, and in the space between this and the 
oven itself water is kept boiling while the oven is in 
use. 

THE DESICCATOR Is a piece of glass apparatus with an 
air-tight fitting lid in which the air is kept perfectly dry 
by means of calcium chloride, and the dishes are placed 
in this while cooling. | 

Process.—A small white porcelain dish is dried 
and placed in the desiccator to cool and is next 
weighed. 

About 5 c.c. of milk is poured into the dish, which 
is again weighed. Two or three drops of acetic acid 
are added to the milk to coagulate it; this is done to 
prevent the formation of a skin on the surface of the 
milk which would hinder evaporation. The dish is now 
placed on the water bath for about an hour, or until the 
‘water has been driven off from the solid matter. The 
drying ‘process is finished by placing the dish contain- 
ing the solids in the water oven for two hours. . When 
taken out of the oven it is cooled inthe desiccator and 
then weighed. The difference in weight represents the 
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amount of water which has been eliminated, and the 
percentage of solids may then be calculated. 


EXAMPLE 
Grams. 
Weight of dish and milk . : : . 28-205 
a dish . . : : : . 23-205 
5°000 
Weight before evaporation . . ; . 28-205 
» after e ; 4 : . 23-835 
Loss of water from milk ‘ ; i 4-370 
Solids in 5 grams milk = -630 
Percentage of Total Solids = 12-6 
630 x 100 12.6 
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The fat may be separated from the other solids by 
washing with ether. The solids are broken up and 
washed with two or three lots of ether which dissolves 
the fat. When all the fat has been dissolved, the 
remaining portion will represent the solids non-fat. _ 

(2) Estimation of Solids by Calculation.—The percen- 
tage of solids in milk may also be determined by cal- 
culation, when the percentage of fat and the specific 
gravity of the milk are known. The results obtained, if 
the testing for fat and specific gravity have been care- 
fully done, compare favourably with those obtained by 
analysis. There are several formulae used for this 
calculation, and the following is one of the simplest— 
Per cent. of Solids non-fat= 


Lactometer reading at 60°F.-+ per cent. fat 

ag 

Example.—A sample of milk contains 3:6 per cent. of 
fat, and specific gravity at 60° Fahrenheit is 1-032— 


2 ey == 8-9 per cent. Solids non-fat. 
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The percentage of total solids is obtained by adding 
the percentage of fat to the percentage of solids non-fat. 

Another formula in common use is the following one 
of Droop Richmond’s— 


G 6F 
ate +72 


Example.—If a sample of milk contained 4 per cent. 
at and bs specific gravity was 1-:032— 


— oes ¢ a. : + +12 = 12-92 per cent. total solids. 





CHAPTER V 
BACTERIA IN BUTTER AND CHEESEMAKING 


THE fermentations and many of the taints or faults that 
occur in milk and in the produce made from it are due 
directly or indirectly to the action of bacteria or germs. 
Milk forms an ideal medium for the growth of bacteria. 
When drawn from the cow it is not absolutely sterile, 
though under clean conditions it may be regarded as 
being practically so. 

The sources of contamination are, briefly, the air of 
the cow byre, the hairs and body of the cow, the hands 
and clothing of the milker, the utensils, and possibly 
the food given—e.g., if hay is fed during milking many 
germs find their way into the milk with the dust. 

Bacteria are the smallest and simplest form of plant 
life. They consist of a single cell and are mostly either 
rod-shaped (bacillus) or round (coccus) in form. They 


] ee agree 
35,000 of an inch in 
diameter or less—and can only be seen or studied when 
magnified about 1,000 times. 

Under favourable conditions—a suitable temperature 
(which varies with the kind of germ), food, moisture, and 
sufficient air—they multiply very rapidly. Their 
method of reproduction is by simple fission, or the 
division of one organism into two, and this may be 
repeated as often as once an hour or less. 

It may be noted that while many kinds of bacteria 
require air for growth and reproduction,. others only 
exist in the absence of oxygen, while a few types can 
live either in the presence or absence of oxygen. 
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are very minute—only about 
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From a dairying point of view, bacteria may be 
classified as being either desirable or undesirable, while 
a few varieties have no effect either way. Although 
many kinds of bacteria are found in milk, by far the 
largest proportion are of the lactic acid variety. In 
fact when milk is produced and kept under cleanly 
conditions, about 90 per cent. of the total germ content 
will be of this class. Where the conditions are not so 
favourable as when the cows are dirty or the utensils 
not properly washed—in fact, where dirt is present in 
any shape or form—there will be a greater number of 
bacteria present in the milk, and among them will be 
undesirable varieties in sufficient numbers to cause 
endless trouble and loss. 

The bacterial content of milk depends for the most 
part upon its cleanliness, its age, and the temperature 
at which it has been kept ; hence, by controlling these 
factors the number, and to a certain extent the kind of 
bacteria present, may be regulated. 

The lactic acid class of bacteria are those responsible 
for the souring of milk and cream. For butter and 
cheesemaking they are desirable and necessary in order 
to obtain produce of the best flavour. Where milk is 
sold, the object is to keep it sweet as long as possible. 
This is done by cooling the milk as soon as obtained 
to a temperature not exceeding 56° Fahrenheit, and it 
is still more effective if as low as 50° Fahrenheit. Pas- 
teurization, or heating the milk to a temperature of 
150° to 175° Fahrenheit, has also the effect of checking 
the growth of bacteria ; a large proportion of the lactic 
acid germs are killed at a temperature of about 140° 
Fahrenheit : cooling merely checks their growth and 
action. If the milk is pasteurized it is necessary to 
cool it thoroughly immediately afterwards. 

For cream ripening and in cheesemaking, the object 
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is to encourage the rapid growth of the lactic acid germs 
—hence the cream or milk is kept at a temperature 
suitable for this. The best results in cream ripening 
are obtained at a temperature of from 60° to 68° Fah- 
renheit, although the lactic acid bacteria increase in 
activity up to a temperature of 100° to 110° Fahrenheit. 

In sour milk the sugar is replaced by lactic acid, and 
when about °7 to -8 per cent. of acid is present, the milk 
curdles or clots and the lactic acid germs are no longer 
able to exist. Their place is then taken by a type of bac- 
teria producing butyric acid, and it is this which causes 
the disagreeable flavour of rancid butter. A troublesome 
fault in milk which is often, though not invariably, caused 
by bacteria is ropiness. The organisms causing ropy milk 
usually find their way into milk from water, either that 
used for washing utensils, or it is due to the cows wading 
in muddy ponds and the rubbing off of dried dirt into 
the milk pail. Gassy curd is also due to bacterial 
action, the particular germs in this case coming from 
manure or other filth. It is impossible to overestimate 
the importance of absolute cleanliness in the handling 
of milk for the production of first-class butter and 
cheese. : 

Starter.—Starter is a substance added to milk or 
cream to hasten the production of acid in butter and 
cheesemaking. 

Starters are of two kinds— 

(1) Natural ; 

(2) Artificial. 

Sour milk, whey, and butter milk are examples of 
natural starters, and these have been in common use 
for years. When produced from clean milk, kept under 
good conditions, they may give quite satisfactory results. 
Too often they contain harmful and injurious bacteria, 
and in this way taints and bad flavours are conveyed 
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to the butter and cheese for which they may have been 
used. 

Starters to be of any use must contain only those 
bacteria which produce good flavours in butter or cheese. 

- Natural starter, specially and properly prepared, will 
practically be pure and contain only lactic acid bacteria. 
A natural starter is prepared in the following manner : 
About a quart of clean, new milk is placed in a pre- 
viously-scalded vessel and is allowed to stand in a pure 
atmosphere till sour. This milk should be drawn from 
a healthy cow and care be taken to obtain it as clean as 
possible to prevent the entrance of undesirable germs. 
If the temperature has been kept at from 70° to 75° 
Fahrenheit, souring will take place in about 24 hours. 
The top is skimmed off and thrown away, and the 
remainder well stirred into 2 or 3 gallons of separated 
milk, which has been previously heated to a temperature 
of 185° Fahrenheit, for 20 minutes, and then cooled to 
75° or 80° Fahrenheit. This is again put aside for 
another 24 hours, and it is stirred occasionally at first. 
By the next day the starter will be ready for use. 

A fresh lot of separated milk is inoculated each day 
with a little of the starter, and a continuous supply thus 
maintained for use. 

Artificial or pure culture starter is prepared from a 
pure culture of lactic acid bacteria. This may be 
obtained commercially either in powder or liquid form, 
and it is also supplied by many of the Dairy Schools. 
The powder or liquid is well-stirred into pasteurized 
milk cooled as above, and kept at a temperature ot | 
80° Fahrenheit till souring takes place. 

_A little of the starter 1s added to fresh sepataied 
milk daily to keep a supply ready for use. Sufficient 
starter should be added to each lot of separated milk 
to ensure its souring in from 20 to 24 hours. After being 

4—(1461c) 
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in use for some time a starter will need renewing, the 
length of time will depend upon the conditions under 
which it is kept. If the atmosphere and surroundings 
are clean, the separated milk properly pasteurized, and 
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the top always skimmed off and thrown away before 
using, it will last for a considerable time. Under less 
favourable conditions it will require more frequent 
renewal. The starter is always covered with a piece of 
thin muslin to keep out dust, etc., without excluding 
the air. The foregoing remarks apply equally to natural 
and to artificially prepared starter. 


CHAPTER VI 
BUTTER 


BuTTER consists of the fat of milk, but it 1s not exclu- 
sively fat. It contains in addition a certain amount of 
water, casein, sugar, and usually a small quantity of 
salt added in the process of manufacture. The relative 
proportion of fat and other matter depend upon the 
making. 

Well worked butter contains about 12 or 12} per cent. 
water, but in some samples as much as 15 to 20 per cent. 
of water will be found. Butter containing so large an 
amount of water is rarely of the best quality, being dull 
in appearance and having poor keeping qualities. 

The amount of curdy matter present is also regulated 
in the process of making—if the butter is not washed, or 
is washed insufficiently to remove the buttermilk, there 
will be more casein and sugar present in consequence. 

The following table shows the composition of well- 
made butter, oa of separated milk and of buttermilk— 
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Butter. Separated Buttermilk. 
Water... 11-9 : 90-39 91-44 
Bat « «© «© % 85-0 10 20 
Casein . . : 
Albumin ‘ oe 3:58 
Milk Sugar... S 4-85 4-10 

(with lactic acid 
ASKS =e “So 2:0 -76 -70 
(including salt) 
100_ | 100 


Really good. butter hag a fine flavour and aroma, 
though it must be admitted that much of the butter 
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sold does not possess these qualities in a very high degree. 
It is the most digestible and finely-flavoured fat in 
existence. The flavour of butter is believed to be 
derived from the products of ripening which are absorbed 
by the fat, and to obtain perfection of flavour the cream 
should not be excessively thick, or there will be insuffi 
cient milk serum present to produce proper ripening. 
Butter made from sweet cream does not possess the fine 
flavour of that made from ripened cream. The flavour 
of the butter produced is influenced by the food given 
to the cows, and the best-flavoured butter will be made 
when the cows are on grass, providing there are no weeds 
in the pastures to give objectionable taints. Good hay, 
crushed oats, bran, cotton cake in moderation are also 
good foods for butter production. All strong-flavoured 
foods must be avoided altogether, or used only in 
moderate quantities. The chief difference between 
butter and margarine, or artificial butter, lies in the fact 
that the former contains about 10 per cent. of volatile 
fatty acids while the latter has only about 2 to 3 per 
cent. It is the presence of these volatile fatty acids 
that impart to butter its superior quality and flavour. 
Even in genuine butter the proportion of these fats is 
found to vary very considerably ; in the milk of a 
freshly-calved cow a large proportion will be present, 
while towards the end of the lactation period the more 
solid non-volatile fats will be largely found. The pro- 
portion of the harder fats will be greater where foods 
rich in albuminoids are fed freely, e.g., cotton cake pro- 
duces a hard and somewhat pale butter. The keeping 
properties of butter depend on the cleanliness of the 
milk, the proper ripening of the cream, and upon the 
removal of most of the caseous matter during the 
process of manufacture. 

The addition of salt has a slightly preservative action, 
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and it also helps to bring out the flavour of the butter 
if not used too freely. ) 

Bad-keeping butter is the result of dirty milk or 
dairies, improperly or over-ripened cream, failure to 
remove the buttermilk sufficiently, and occasionally the 
cause may be found in the water used in buttermaking 
or for washing up. 

The colour of the butter produced from cows newly 
calved is superior to that made later on in the milking 
period, and individual cows vary greatly in the colour 
of the butter fat. 

Grass produces butter of the best colour; there is 
rarely cause to complain of pale or poor-coloured butter 
while the cows are in the pastures. The colour of butter 
may be adversely affected by overwashing as well as 
by exposure of either the cream before churning or the 
butter afterwards to strong light or direct sunlight. It 
is unfortunate that so large a quantity of indifferent 
and bad butter is produced in this country. One of the 
greatest complaints is that of lack of uniformity in the 
quality and keeping properties of the butter made in 
many dairies. Good creamery or factory butter can 
be relied upon at all times of the year, even though not 
so fine in flavour as really well-made farm butter. 

With care and skill it is possible for the farmer to 
turn out butter second to none, and this high pitch of 
excellence is reached by some at the present time. 

Points of Good Butter.——FLavour.—The flavour 
should be sweet and nutty, free from acidity or oiliness. 
The salt should be evenly distributed and properly 
dissolved. 

AROMA.—The aroma of good butter is mild, pleasant, 
and delicate. 

TEXTURE.—The butter should be firm, neither too hard 
nor too soft. When cut half through and then broken 
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the upper part should be solid and waxy in appearance, 
free from holes and cavities, and the broken part should 
show a distinct fracture and should not appear sticky 
or greasy. 

MoIsTURE.—Well-made butter contains about 12:5 
per cent. of water. This water should be present in a 
finely-divided state and it should be clear and free from 
milkiness. 

Cotour.—The colour should be even throughout, and 
of a pleasing shade. 

APPEARANCE.—The butter should be nicely made up, 
should be clean, and free from patches and streaks. It 
should not have a dull appearance or be greasy or 
sticky looking. 

KEEPING PROPERTIES.—Butter varies very much in 
its keeping properties. Well-made butter should keep 
at least a week in summer and two or three weeks in 
winter before the flavour begins to change. 

Judging Butter.—The flavour is of the greatest impor- 
tance, and any sample with a disagreeable odour need 
not be further examined. The colour and general 
appearance is next noted, a neat finish and appetizing 
appearance makes a considerable difference in the result. 
The butter is cut half through and then broken, thus 
showing the texture, solidity, and grain. The amount 
of moisture present and the uniformity of salting is also 
taken into consideration. Judging is usually done by 
a scale of points, most judges using their own. The 
following is a useful scale for the purpose— 


Flavour and aroma . : : . 50 
Texture. ; . 20 
Freedom from moisture salting : . 4S 
Colour and appearance . . |S 
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Butter Ratio.—Butter ratio is the proportion of butter 
obtained from milk; it varies very considerably in 
practice, the chief factors being— 

(1) The quality or the percentage of fat in the milk used; 

(2) The loss which 
occurs during the pro- 
cess of manufacture. 

It can readily be 
seen that it will require 
a smaller quantity of 
milk rich in fat to 
produce a pound of 
butter than it would 
if the milk were poor. 

With milk of average 
quality the butter ratio 
will be about 1-25, or 
1 lb. of butter from 
25 Ib. (24 gallons) of 
milk. If rich milk 
such as that of Jersey 
or Guernsey cows is 
used, it will require 


only about 18 lb. of 
milk to produce 1 Ib. MILK WEIGHING MACHINE 


; : As used for the purchase of milk b = 
of butter, while with used for the purchase 0 y creameries 


A gallon of milk weighs 10.3 Ibs. 

poor milk it may 
require as much as 30 to 35 lb. of milk to produce 
the same amount of butter. It is therefore quite 
evident that buttermaking from poor milk is not a 
particularly profitable enterprise. The second factor 
influencing the butter ratio is the loss of fat in the 
process of manufacture, 1.¢., in separating and churning. 

In no case should this exceed :2 per cent. with careful 
management, though it is to be feared that in many 
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cases the loss is very considerably higher. It has been 
found possible in well-managed creameries to reduce 
this loss to -15 per cent. or even lower. 

The butter ratio of any milk is easily determined by 
the following method if the percentage of fat is 
known— 

From the percentage of fat present in the milk -2 per 
cent. is deducted for loss in working and the result is 
multiplied by 1:16. The latter factor is based on the 
assumption that 1 lb. of butter-fat will produce 1-16 Ib. 
butter. The following is an example— 


Percentage of fat in milk = 4-2 per cent, 
4:2--2 x 1-16 = 4-64 lb. butter from L0G Ib. milk. 


Butter a 1:21:5. | a 

By comparing the actual results of churning with a 
calculation based on the percentage of fat in the milk, 
any excessive loss in working will be apparent and can 
be remedied. The profits obtained from buttermaking 
are at no time very high, and attention to these 
points may make the difference between profit and 
loss. 

Purchase of Milk for Buttermaking.—A good many 
creameries buy their milk for buttermaking at prices 
which are based upon the amount of fat the milk con- 
tains. That is, milk containing a high percentage of 
fat will be paid for at a higher rate than poor milk. 
A gallon of rich milk is worth more for buttermaking 
than the same amount of poor milk, and requires no 
more time and labour in handling, hence the profit is 
necessarily greater. 

The milk of each supplier is sampled daily, the amount 
of the sample being in proportion to the quantity of 
milk supplied. At the end of a week, or fortnight, this 
composite sample is tested and the price of the milk 
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based on the percentage of fat found. Where butter 
is made commercially, it is much more satisfactory and 
profitable to buy milk according to quality instead of 


paying a fixed price per gallon irrespective of the amount 
of fat it contains. 





By the courtesy of “The Agricultural Gaxette.”’ 


CHAPTER VII 
CREAM PRODUCTION 


CREAM is composed of the fat of milk with a varying 
proportion of water, sugar, and casein. It varies con- 
siderably in thickness and richness, hence it is diff- 
cult to state a definite composition. The following 
table shows the composition of thick and thin cream 
and also of Devonshire cream— 








gs : Devonshire 
Thick Cream. | Thin Cream. Ceeam. 
Water Water. . | 43-4 65-43 33-30 
Fat . : 50-0 26-20 60-25 
Casein 4-0 3°25 4-75 
Sugar. i. 2-0 | 4-52 1-20 
Ash. . - -j ee ee -60 -50 





The thickness of cream is not always an indication of 
its richness, sometimes the thickness of cream is due to 
the fact that it has been separated at a high temperature 
and cooled immediately and thoroughly. Really rich 
cream when fresh and not well cooled may often be thin 
in appearance. Cream is obtained from milk either by 
the action of gravity as in the setting systems, or by 
centrifugal force as in mechanical separators. In both 
cases separation is due to the fact that the fat is very 
much lighter than the milk serum. In the former 
method the separation requires at least 12 hours to-be 
effective, in the latter it is only a matter of a few 
minutes. 

The three systems of cream raising are— 

(1) Shallow pan system ; 

(2) Deep setting system ; 

(3) Separator system. 

48 


ee) M7; Yim: y 
ex a : 


gars renee EP TTSET 
OF. 
| es 


i 
Af 

it. 
A 





DAIRY PLANT 


Showing milk-receiving tank, milk pump, regenerative heater, pasteurizer, 
separator, cream cooler, and large milk cooler in two sections. one for water 
? and the other for brine-cooling. 
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(1) In the shallow setting system the milk while 
warm is strained into pans about 6 or 8 in. deep. It is 
then allowed to stand from 12 to 24 hours, when the 
cream is skimmed off with a perforated skimmer. The 
cream produced in this way is usually thick and of good 
quality, and under favourable conditions, as regards 
cleanliness and feeding of the cows, it produces very 
good butter. If, however, the milk is not clean, or the 
cows are fed on strong-flavoured foods, the cream is apt 
to acquire a disagreeable flavour by the time it is 
obtained, and added to this is the fact that in hot 
weather the milk will sometimes become sour before 
the cream is skimmed. The skim milk obtained by 
this method will contain a greater proportion of butter 
fat than is found in separated milk. 

The Devonshire system and the use of leads are 
modifications of the above. 

(2) In the deep setting system the milk is set in cans 
about 15 in. deep with, or without, lids. The cans are 
immersed in cold running water and by this means a 
large quantity of cream is produced, but it is thin and 
of poor quality as regards the percentage of fat. 

(3) Separator System.—The use of the mechanical 
separator is the modern method, and if buttermaking 
is to be profitable it is the only one to be recommended. 
The first mechanical separator was introduced as recently 
as 1877 by Gustaf de Laval of Sweden. 

Since that date great improvements have been made 
in the construction of these separators, and they are 
now practically perfect. A good make of separator 
properly used will leave no more than -1 per cent. of 
fat in the separated milk, and consequently much more 
butter is obtained from the milk than in the older 
methods. The increase in yield may be quite 12 per 
cent. 
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For example, if a cow gives 250 lb. of butter in a 
year where a separator is used, the yield if shallow pans 
were used for the cream raising would be at least 35 Ib. 
less. Taking 2s. 6d. per lb. as the value of the butter 
made, this means a needless loss of £4 7s. 6d. per year 
for each cow. 

The advantages of using a separator are briefly 
these— 

(1) More butter is produced, and therefore the profit 
is greater ; 

(2) The cream and separated milk are perfectly 
fresh. 

The cream may be ripened more satisfactorily than 
when it is partly sour to start with, and the separated 
milk is also sweet, and is warm ready for use in feeding 
calves, etc. The latter certainly contains less milk fat, 
but this may easily be replaced by the addition of lin- 
seed or cod-liver oi], a much cheaper form of fat than 
butter fat. 

(3) Labour is saved more especially where the dairy 
is a large one, in which case the use of pans calls for 
an enormous amount of labour. Space, too, 1s saved, 
a separator taking up much less room in a dairy than 
the utensils necessary in the other systems. The saving 
of time is also considerable. | 

(4) Cream may be obtained of any thickness desired 
by simply altering the cream screw provided for this 
purpose. Both cream and separated milk are cleansed 
by being passed through the separator. 

A glance at the sides of the bowl after separating, 
especially in winter, will confirm this. In the setting 
systems this dirt forms a sediment at the bottom of the 
pan and has a detrimental effect on the butter produced 
tending to impart to it taints and bad flavours. 

There are a large number of different makes of separators 
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on the market, many of them being quite satisfactory. 
The principle in all cases is the same, the cream being 


separated by centrifugal 
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force. Centrifugal force is 
that force which causes 
bodies to be thrown from 
the centre of revolution. 
The higher the speed the 
greater the separating 
force. In milk there is 
present the cream, which 
is light in comparison 
with the serum. When 
the milk passes into the 
separator bowl, which is 
revolving at a high speed, 
the heavier part is thrown 
to the out-side of the 
bowl, while the lighter 
cream remains in the 
centre each escaping 
through a separate outlet. 
The speed of the bowl 
varies in the different 
makes, and may be from 
5,000 to 13,000 revolu- 
tions per minute. The 
construction of the bowl 
also. differs, some being 
fitted with discs, others 
with plates, etc., the 


object in each case being to improve the skimming 
by dividing the milk into layers and thus increasing the 
time it takes in passing through the bowls, and in 
consequence a greater thoroughness of the separation 


is secured. 
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In small dairies separators are usually worked by 
hand, but on farms where a large quantity of milk has 
to be dealt with, power separators are almost a necessity. 
In factories and creameries power separators are always 
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used. Separators for hand power may be obtained 
capable of separating from 15 to 120 gallons per hour. 
Power separation may be effective up to a capacity of 
800 gallons per hour. 

In a farm dairy the milk will be brought into the 
dairy warm from the cow, that is, at a temperature of 
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about 90° to 95° Fahrenheit, and it is strained before 
being poured into the receiving bowl. The machine is 
then started gently, the speed being gradually increased 
to the full. In winter a little hot water should be run 
through before the milk to prevent the cream from 
clogging in the bowl. When full speed is attained the 
milk is allowed to run through at the proper rate. It 
‘is important that the speed be uniform during the 
whole time of separating ; loss of fat in the separated 
milk is often due to the speed being too low or irregular.. 
When all the milk has run through, a little of the 
separated milk is put through to rinse out any cream 
remaining in the bowl; the omission to do this means 
a loss of cream. 

It is essential that the separator be fixed level and 
quite firm; vibration not only makes it harder to 
turn, but also shortens the life of the machine. Care- 
ful and thorough oiling with a suitable oil is also 
necessary. 

The separator should be taken down and thoroughly 
washed after each period of use; the practice of run- 
ning water through instead of taking it down is most 
unsatisfactory. 

Power separators may be driven by an electric 
motor, steam turbine, or by belt power from a 
steam, gas or oil engine, or electric motor. The 
speed should be more uniform than in the case of 
hand-power separators. In factories the process of 
separating differs from that in a farm dairy. The 
milk there is obtained from a number of suppliers and 
will vary in cleanliness, and if made directly into 
butter as in a farm dairy, the results would often be 
disastrous. 

The milk is first passed through a pasteurizer in which 
it is heated to a temperature of, say, 180° Fahrenheit. 
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This kills practically all the bacteria present in the milk, 
some Of which might be injurious to the flavour of the 
butter. It is then passed into the separator, or it may 
be cooled to a temperature of 130° Fahrenheit first; at 
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THE ‘“‘ PERFECT’ RETARDING PASTEURIZER 
Milk is held in this machine for 30 minutes at 140° F. This heating is 


deemed sufficient to kill all dangerous germs and yet not destroy the 
vitamins nor render the lime salts insoluble. 


this latter temperature there is less likelihood of the 
separator being damaged than would be the case at a 
higher temperature. 

In some creameries a ‘“‘ regenerative heater ”’ is used. 
The hot milk from the pasteurizer passes over the 
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corrugated surface, while at the same time the cold milk 
passes through the inside of the apparatus. The hot 
milk is thus reduced to a suitable temperature for 
separating, while the cold milk is partially warmed 
before entering the pasteurizer, and thus saving is 
effected in two ways, both in heating and cooling. 
Milk is separated more thoroughly when hot, as little 
as ‘05 per cent. of fat is left in the separated milk when 
carefully separated at a temperature of 120° to 130° 
Fahrenheit. 

Immediately after separation both the cream and 
separated milk are cooled. Pasteurized cream will be 
free from taints caused by foods or dirt, the butter 
produced keeps longer and is more uniform in quality, 
while the separated milk will keep sweet much longer 
and is safer as a food than if unpasteurized. 

The causes of inefficient separation are briefly these— 

(1) The speed may be either too low or irregular ; 

(2) The milk may be too cold (the temperature for 
separating should never be below 85° Fahrenheit). | 

(3) More milk is sometimes passed through the 
separator than it is intended to deal with, a separator 
should be worked rather below its capacity than 
above it ; 

(4) The cream may be too thick ; when separating 
cream which is very thick, a part is unable to get away 
quickly, and is forced into the separated milk. 

(5) The bowl may be out of position, thus throwing 
part of the cream into the separated milk outlet. _ 

Quality of Cream for Churning.—Cream may be 
obtained of any desired thickness by regulating the 
cream screw provided in the bowl of the separator. 
For buttermaking, cream containing from 25 to 35 
per cent. of fat gives the best results. 

If the cream is too thick it is difficult to cool, does 
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not ripen evenly, and does not produce butter of such 
good grain. Cream that is too thin is not easy to churn 
on account of the large amount of milk serum present, 
which prevents the fat globules from coalescing to form 
the butter. 

* Where churning is done frequently, the cream may 
be rather thinner, but where churning takes place less 
frequently a thicker cream is better as it does not ripen 
so quickly. A good proportion for ordinary use is 12 
per cent., that is, 12 parts of cream from each 100 
parts of milk separated. 

Devonshire Cream.—Clotted cream is chiefly made in 
Devon, Somerset, and Cornwall. It is, however, pos- 
sible to make it in any part of the country where milk 
of good quality is available. The warm milk is strained 
into shallow pans 6 to 8 in. deep and allowed to stand 
undisturbed for 12 or 24 hours, the length of time 
varying with the time of year. 

The pans are now removed to a stove and the milk heat- 
ed very gradually to a temperature of 170° to 190° Fahren- 
heit. This should be done very slowly, or the proper 
flavour is not obtained—about 20 to 30 minutes is the 
minimum time which should be taken. 

The pans are then removed to the dairy and allowed 
to cool, and in summer they are often placed in cold 
water. The cream is skimmed off after about 12 hours, 
using a perforated skimmer. Clotted cream may be 
churned, but in this case the scald is not so high, 170° 
Fahrenheit being the maximum. 

The old-fashioned method of churning clotted cream 
was to place it in a tub and stir or beat with the hand 
till butter is produced. Butter made from clotted cream 
requires thorough washing to remove the butter-milk 
or the keeping properties will be poor. 

Cream Ripening.—The management of the cream 
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from the time it leaves the separator until it is churned 
is a matter of the greatest importance. The flavour, 
the texture, and the keeping properties of the butter 
are influenced by the conditions under which the cream 
has been kept. Cream may be churned either in a 
sweet or In a ripened condition. 

In some districts there is a good demand for butter 
made from sweet cream. This butter is paler in colour 
than that made from ripened cream, and has a mild 
creamy flavour. It is usually considered to have poor 
keeping qualities, but if carefully made and thoroughly 
washed to remove the buttermilk it will be found to 
keep in good condition for a reasonable time. The loss 
of fat is greater in churning sweet or unripened cream, 
though this loss need not be more than 1 per cent. if 
the churning temperature is properly regulated. 

If the cream is to be churned sweet, it should be 
thoroughly cooled on leaving the separator and kept at 
a fairly low temperature for several hours before being 
churned. This gives a firmer butter than if the cream 
were merely cooled just before churning. The usual 
practice is to ripen the cream before churning. 





CHAPTER VIII 
CREAM RIPENING AND USE OF STARTERS 


THE ripening of cream means the development therein 
of a certain amount of acidity or sourness. The chief 
agency is the growth of bacteria, which converts part of 
the milk sugar into lactic acid. 

As a result of this fermentation the fat globules are 
more or less completely liberated from the casein, 
churning is more complete, and there is less loss of fat 
in the buttermilk than when the cream is churned in an 
unripened condition. 

Ripening has also an important influence on the 
flavour of butter. It is very much fuller and more pro- 
nounced and the butter usually has better keeping 
properties than sweet cream butter. 

The ripening of cream is influenced by the conditions 
under which it is obtained and kept, and also by the 
temperature. 

(1) Conditions.—In natural ripening the bacteria find 
their way into the milk from the air and surroundings 
generally. Where these are clean, the germs present 
will be mostly of the lactic acid variety and the results 
satisfactory. Under dirty conditions a large number of 
undesirable organisms will be present and these ad- 
versely affect the ripening, while a dark, damp dairy 
favours the growth of moulds. 

(2) Temperature.—The best results are obtained when 
the cream is kept at a temperature between 58° and 68° 
Fahrenheit. The flavours produced at low tempera- 
tures, and also at temperatures above 75° Fahrenheit, 
are unsatisfactory and undesirable. When the cream 
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is ripened at a high temperature, the butter will be soft 
and lacking in body even when churned carefully. | 

(3) Quality and Thickness.—A large quantity of cream 
ripens more quickly than smdill lots, and thin cream 
ripens more rapidly than rich, thick cream owing to 
the greater amount of milk serum present. 

There are two methods of cream ripening— 

(a) Natural ; 
(6) Artificial. 

On farms the cream is almost always ripened by the 
natural method. When skimmed or separated, it is 
placed in glazed earthenware crocks (or enamelled pails) 
and covered with thin muslin to exclude dust. 

It is placed so that sunlight or direct strong light does 
not fall on it, or bleaching will result. 

The cream is frequently stirred, especially when fresh 
lots of cream are added. Stirring helps to admit air 
to the cream and this is desirable, as lactic acid bacteria 
flourish best where oxygen is available, while the activity 
of many of the germs producing undesirable flavours is 
diminished at the same time. This also explains why 
cream is not closely covered during ripening. : 

Naturally-ripened cream, if kept at the proper tem- 
perature, is ready for churning in from two to three 
days in summer and three to four in winter. 

Where the best results are desired churning takes 
place not less than twice weekly ; in all cases butter will 
keep better than the cream. | 

Cream should be churned as soon as sufficiently ripe, 
otherwise the butter produced will be strong and 
unpleasant in flavour. 

The bad flavour of butter made on many farms 
is due to the fact that the cream is kept too long 
before churming, and in winter at much too low a 
temperature which encourages the growth of undesirable 
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bacteria ; bitter flavours are often the result of low 
temperatures during the ripening period. 

Butter made from cream ripened naturally under 
good conditions and management is of finer flavour than 
where starter is used. Where the conditions are not 
ideal, or where milk is obtained from sources not under 
control, better and more uniform results are obtained 
by the use of starter. 

Artificial cream ripening is the method adopted in 
creameries and factories as well as in many small 
dairies. The milk is usually pasteurized before separat- 
ing and the cream run over a cooler into the ripening 
vats. These vats are often fitted with an outer jacket 
so that cold or warm water can be run in to maintain 
the cream at the desired temperature, and this enables 
the process of ripening to be regulated with exactness. 

The quantity of starter added varies with the quality 
and temperature of the cream and the time in which it 
is required to be ready for churning. In summer at a 
temperature of 50° to 60° Fahrenheit, 5 to 8 per cent. 
starter will produce properly-ripened cream in 18 to 20 
hours. In winter 10 per cent. of starter and a tem- 
perature of 65° to 68° Fahrenheit, will be noes to 
produce the same result. 

If the cream is not wanted to ripen so quickly, a 
smaller amount of starter is used even when the milk 
has not been pasteurized, but the best results are 
obtained when it has been previously pasteurized. | 

Cream, when ready for churning, has a smooth, 
velvety appearance and a pleasant acid flavour. The 
percentage of acid present can easily be detected by 
the use of an Acidimeter, from -35 to -4 per cent. being 
the correct amount. | 

Cream should be cooled down to the churning tem- 
perature for several hours before churning, as this gives 
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much firmer butter than if it is merely cooled down 
just before churning. 

Fresh cream should not be added less than 12 hours 
before churning ; churning sweet and ripened cream 
together means a loss of fat in the buttermilk, and a 
lack of uniformity in the produce. 


CHAPTER IX 
THE PROCESS OF CHURNING 


CHURNING is the mechanical process by which butter is 
obtained from milk or from cream. In some districts 
the whole milk is churned, but the more usual method 
is first to separate the cream by means of a separator 
or by one of the gravity systems. The churning of 
milk or cream has been practised in a more or less 
primitive fashion from the earliest times. In recent 
years buttermaking appliances have been much im- 
proved, and the scientific side of the subject studied 
so that results are much more uniform and satisfactory. 
There is still plenty of room for improvement in much 
of the butter made in this country, both in the produc- 
tion and handling of the milk and cream, in the actual 
process of making, and in the marketing of the butter. 
It is quite impossible to make good butter from bad- 
flavoured or improperly-ripened cream, but it is possible 
to make butter of poor quality from good cream by 
want of skill and bad workmanship. 

The object of the buttermaker is to produce butter 
of fine flavour with good texture and keeping properties, 
and to lose as little butter fat as possible in the process. 
This requires considerable skill and experience as the 
working conditions are so variable and are often far 
from ideal. The apparatus required for buttermaking _ 
is simple and comparatively inexpensive. The churn 
is usually made of wood, oak is generally used and is 
found very suitable for the purpose as it is durable 
and not likely to impart any undesirable taste to the 
butter. 
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A churn should be simple and strong in construction 
and should produce butter in a-reasonable time. For 
the ordinary dairy the best type of churn is undoubtedly 
the end-over-end barrel shape. These churns are made 
either with or without a removable division or diaphragm; 


the diaphragm slightly 
increases the churning 
capacity without the 
disadvantages of fixed 
dashers or beaters. 
One end of the churn 
forms the lid, thus 
giving an opening large 
enough to allow the 
butter to be easily 
taken out, while the 
churn is much easier 
to keep clean than is 
the case when the 
opening 1s small. 

To avoid waste of 
time, the fastenings 
of the lid should be 
such that it can be 
quickly removed and 
securely and easily 
fixed on. The newer 





SMALL HAND-POWER 
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churns are fitted with lever fastenings, these are a great 
improvement on the screw fastenings and are not likely 
to get out of order if they are used with reasonable care. 
With a good fitting lid, a ventilator is necessary to allow 
the escape of the gas liberated from the cream during 
churning, and a small glass window enables the worker 
to watch the condition of the butter at the breaking 
stage. End-over-end churns may be had in all sizes, 
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and when buying one it should be large enough to deal 
easily with the amount of cream likely to be churned 
atatime. Overfilling the churn is one of the commonest 
causes of long churnings. Other churns include the box 
pattern, in which beaters are made to revolve while the 
churn itself remains stationary. These are quite good 
for small quantities of cream, but they require more 
power for working than the end-over-end churn, and 
this, especially in the larger sizes, is a consideration. 
There are several makes of rapid churns on the 
market. These produce butter in from two to five 
minutes, thus effecting a considerable saving of time. 
They require a good deal more power for working than 
an ordinary churn and are also more expensive. A 
disadvantage of these churns is the difficulty of obtain- 
ing the low temperature required for churning in hot 
weather. The churning temperature must be several 
degrees lower than when using an ordinary churn, or 
the butter produced will be soft and greasy. It is much 
easier to over-churn butter in a churn of this sort, and 
altogether more skill is necessary if the results are to 
be satisfactory. The rapid thurning is due to the high 
speed at which the beaters are made to revolve. For 
the actual churning the only other articles necessary in 
addition to the churn are a reliable thermometer (a 
plain glass one and mot mounted in wooden case), a 
coarse cloth for straining the cream (a special material 
of open texture is sold for the purpose), a hair sieve for 
placing under the churn when removing buttermilk, etc., 
to avoid the loss of butter grains, and two or three pails 
for water and buttermilk. A pint or quart-size measure 
is useful for washing down the butter from the lid and 
sides of the churn, and a small rubber squeegee for 
cleaning all the cream from the pail into the churn. A 
new churn needs careful preparation before it is used 
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or the butter will have a strong flavour of new wood. 
The usual plan is to first fill it with cold water, and then 
allow it to soak for 12 hours. It.is next well scalded 
with hot water containing a little soda, all traces of the 
latter being next removed by a thorough scalding with 
hot water. Lastly, the churn is well rinsed with cold 
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The roller is used to roll out the butter and 
express the water. 


water, or better still some separated milk or butter- 
milk churned in it for 5 or 10 minutes. All new white- 
wood articles, such as scotch hands, etc., are improved 
if soaked for several hours in cold water before being 
scalded for use. For working the butter, a mechanical 
butterworker is used nowadays in place of the old- 
fashioned method of working the butter with the hands. 


70 BUTTER AND CHEESE 


It is neither advisable nor necessary to touch the butter 
with the hands at all. Butterworkers are made of wood 
and the table may be circular or rectangular in shape. 
For hand power the latter type is generally used, the 
circular shape being more used for working large quan- 
tities of butter. The table is made of hard wood, with 
sides 3 in. or 4 in. high, and it slopes to one corner so 
that the water may drain away easily and quickly. A 
ribbed or fluted roller is mounted in a carrier on rollers, 
this enables the roller to be passed backwards and for- 
wards over the table. 

The délaiteuse or centrifugal butter dryer is sometimes 
used in place of, or in conjunction with, the butter- 
worker. The butter-dryer consists of a circular per- 
forated metal cylinder mounted in an outer case also 
of metal. The granular butter is removed from the 
churn and placed in the inner perforated case (first lined 
with a muslin or straining cloth). The inner cylinder 
of the dryer is rotated and the water removed by cen- 
trifugal force. It can only be used when the butter is 
in grains and in a fairly firm condition. In winter, 
unless the temperature is carefully regulated, the butter 
becomes too hard. The machine requires careful cleaning 
and drying after use as it rusts very readily. . 

One or two pairs of scotch hands fluted or grooved | 
on one side and plain on the reverse are necessary for 
handling the butter, and later for making it up; a 
wooden scoop for lifting the butter from the churn and 
some butter muslin for wiping up surplus water and for 
covering the butter when necessary. The butter may 
be made up on the butter-worker, or a fairly substantial 
hard wood board can be used if preferred. A set of 
scales and weights will be required for weighing the 
butter and salt, and good quality grease-proof paper 
for packing. In creameries and factories where a large 
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quantity of butter is made, the appliances used are of 
a different type from those used in small dairies. 

The most popular type of churn for creamery use is 
the stationary horizontal barrel fitted with revolving 
beaters. The churn has a fair-sized opening fitted with 
adoor. In some cases a butter box is used for washing 
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the butter—this is an advantage where several lots of 
cream have to be churned daily. 

When the butter comes it is emptied into the box 
together with the buttermilk. The churn is then avail- 
able for another lot of cream while the butter is being 
washed and made up. The butter-worker used is of 
the circular shape; the rollers in these workers are 
fixed while the table revolves. | 
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A combined churn and worker is now used in a number 
of creameries. It occupies less space than the separate 
churn and worker ; labour is saved, and less time is 
necessary for churning and making the butter. Another 
advantage is that the butter is not exposed to the air, 
and is therefore not likely to become either too soft or 
too hard for working. 

Where a large quantity of butter is made into bricks 
or pats a machine for moulding saves a great deal of 
time, and also ensures uniformity in shape, which is a 
great advantage for packing. 

Preparation of Utensils—The churn and _ butter- 
worker require preparation for use so that the butter 
shall not stick to the wood. 

This is done by first scalding them with boiling 
water, the churn is rotated several times ventilating at 
each revolution to allow the steam to escape. The hot 
water is emptied out, and enough clean cold water put 
in to reduce the temperature to that at which churning 
is to take place. This water is left in the churn till the 
cream is actually ready to be strained in. In hot 
weather the scalding is omitted, as it would be difficult 
to cool down the churn to the temperature required 
unless ice were available. The churn in this case is well 
rinsed with cold water, then the lid and slides rubbed 
with salt using a soft brush for the purpose. The butter- 
worker and all the small articles are scalded thoroughly, 
rinsed with cold water, and in hot weather they may be 
rubbed with salt, paying particular attention to the 
roller. Cold water is then left on the butter-worker, 
and the scotch hands, etc., laid in it ready for use, the 
whole being covered with damp muslins to keep out 
dust and to prevent the wood from drying up. 

Churning Temperatures.—The temperature at which 
the churning is done is a point of the greatest importance. 
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The temperature influences the churnability of the 
cream as well as the texture and the quantity of 
the butter produced. It is impossible to give fixed 
temperatures for churning as there are so many condi- 
tions which may influence the churnability of the cream. 
The best temperature for churning is that which pro- 
duces the maximum amount of butter from the cream 
in reasonable time and in good condition for working. 
The main points to be considered in deciding the churn- 
ing temperature are the time of year and the tempera- 
ture of the dairy, the quality and ripeness of the cream, 
the breed of cow producing the cream, the feeding of 
the cows and the period of lactation. In summer the 
temperature of the cold water supply must also be taken 
into consideration. In cold weather the churning tem- 
perature is naturally higher than in summer, as not only 
is the dairy colder, but the butter fat itself is usually 
much harder and more difficult to churn than it is in 
summer. The feeding of the cows has a considerable 
effect on the hardness of the butter fat, while other 
foods may make the fat soft and oily. 

The period of lactation influences the churnability of 
the cream to a great extent, though it is not so apparent 
in a herd where the cows are not all drying off at the 
same time. In the milk of freshly-calved cows, the 
butter fat is softer and is present in larger globules 
than is the case late in the lactation period. In fact, 
the cream from some cows at the end of the lactation 
period can only be churned with great difficulty. 

Cows of the Channel Island breeds give cream which 
churns easily and produces firm butter of good texture. 
This is due to the fact that the fat globules are larger 
than in the milk of other breeds. Ripened cream 
churns more readily and thoroughly than sweet cream 
and does not require so Jow a temperature in summer. 
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If sweet cream is churned at too high a temperature, 
there is a loss of fat in the buttermilk, while the butter 
will be soft and lacking in body. Under no circum- 
stances should ripened cream and sweet cream be churned 
together—as the loss of fat would be high and the butter 
pot uniform in colour and quality. Thin, poor cream 
requires a higher churning temperature than cream of 
good quality. Generally speaking, the normal churning 
temperature is 55° to 56° F., but the temperature may 
vary from 50° to 62°F. Too high a temperature pro- 
duces butter in a short time, but with a loss of fat in 
the buttermilk ; while too low a temperature means a 
long churning and the butter produced will be hard, 
difficult to work, and the flavour may be tallowy. In 
summer a churning temperature of from 54° to 56° F., 
and in winter from 58° to 62° F. will give satisfactory 
results under normal conditions. 

Large quantities of cream require a lower churning 
temperature, from 48° F. in summer up to 56°F. in 
winter being satisfactory. 

Preparation of Cream.—Before churning, the thickness 
of the cream usually requires regulating as well as the 
temperature. If the cream is too thick it churns less 
easily or may not churn at all, and the butter produced 
is not so firm or of such good texture as if the cream 
were of the proper thickness. The loss of fat in the 
buttermilk is greater when over-thick cream is churned. 
If the cream is too thin the churning again takes too 
long, in this case the long churning is due to the large 
amount of liquid present, this preventing the fat par- 
ticles from coming together. Cream when of the proper 
richness for churning yields about 3 lb. of butter to 
each gallon of cream. 

When the cream is already thin enough, the tempera- 
ture is regulated by standing the cream pail in another 
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vessel containing hot or cold water as the case may be. 
The cream is then carefully stirred until it is of the 
desired temperature. When the cream requires thinning 
down before churning clean water is used for the pur- 
pose. Both the temperature and thickness may be 
regulated at the same time by adding the water warm 
or cold, as required. Under no circumstances should ice 
or hot water be put into the cream. Ice cools the cream 
unevenly, freezing that with which it actually comes in 
contact and spoiling the colour. If hot water is added 
to cream it also spoils the colour and makes the butter 
sticky. If ice is available and found necessary in 
summer, it is used to cool the water for thinning the 
cream, and that used for cooling the churn and for 
washing the butter. 

It is found that sudden changes of the temperature 
of cream immediately before churning are less effective 
than where the cream is gradually brought to the 
churning temperature, or near it, and kept there for, 
say, 12 hours before churning takes place. 

In summer, if the dairy is very hot, the cream might 
be placed in a clean, airy cellar overnight, or failing this 
the cream vessels may be placed in cold water either 
kept running or changed frequently. In winter, farm 
dairies are generally too cold and possess no heating 
arrangements. The cream in this case may be moved 
into the kitchen the night before churning and the 
temperature kept somewhere near 60° F. It is essential 
that there shall be nothing in the room likely to impart 
a disagreeable odour or flavour to the cream. 

Colouring of Butter.—The natural colour of butter 
varies with the time of year, the breed of cow, the 
feeding, and the period of lactation. In winter, the 
butter is often deficient in colour, and for most markets 
and customers the use of artificial colouring is necessary. 
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Butter colouring should be such that it imparts no un- 
desirable flavour to the butter and it should contain 
nothing injurious. Mineral colourings should be avoided. 
The safest and best colouring matter is annatto and for 
buttermaking it is dissolved in oil, thus colouring the 
cream without affecting the buttermilk. The amount 
used depends on the strength of the colouring and the 
depth of colouring required in the butter, the use of too 
much colouring is not advisable. The colouring is added 
to the cream just before it is strained into the churn. 

Process of Churning.—The cream when ready is 
strained into the churn through a coarse cloth. In a 
creamery a perforated metal bucket is used for straining, 
and in summer this is often half filled with broken ice 
to cool the cream. The straining reduces the cream to 
an even consistency and removes any impurities that 
may be present in it. The amount of cream put into 
the churn should not exceed its churning capacity, that 
is, not more than half full if the churn has beaters, and 
one-third full in a churn without dashers. 

Butter is produced by concussion of the cream which 
causes the fat globules to unite and finally to separate 
from the buttermilk. If the churn is too full, the cream 
does not get enough agitation and a long churning is the 
result. The tub-and-hand method was, and is still, 
used to some extent in Devonshire for churning clotted 
cream. The cream in this case is put into a tub and 
beaten with the hand till the butter separates. 

When the cream is in the churn and the lid secured, 
churning commences. The churn is turned slowly for 
the first 5 or 6 minutes, ventilating at every few revolu- 
tions to allow the gas to escape. The gas liberated in 
churning is mostly air mixed with a little carbon di- 
oxide, and it may cause the cream to become frothy 
and difficult to churn if ventilation is neglected. 
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The speed of churning depends upon the kind of 
churn and the quantity of cream in it. With an end- 
over-end churn from 45 to 50 revolutions per minute 
is the usual speed, always turning more slowly for 
the first few minutes and later, when the cream 
thickens and is about to “ break.’’ In the largest sizes 
of factory churns, a speed of 40 revolutions per minute 
should not be exceeded. Where only a small quantity 
of cream is being churned, the speed must be lower, or 
the cream will simply hang round the sides of the churn 
and thus get no concussion. If the churn is over-full 
the speed again is lower, in order to allow the cream 
time to drop at each revolution of the churn. The time 
taken in churning may be from 15 to 40 minutes. The 
churn is turned as regularly and evenly as possible, 
and when the cream thickens the speed is reduced a 
little. If the churn is turned too quickly at this stage, 
the cream, especially if it is inclined to be thick, “ goes 
to sleep.”” This simply means that the cream hangs 
round the sides of the churn and goes round with it 
instead of falling at each turn. When the butter comes, 
the difference in sound is noticeable and the glass win- 
dow becomes partially clear. When the butter appears 
in the form of small particles on the glass, churning is 
stopped and the “‘ breaking water added.’”’ This water 
may be from 3° to 10° lower than the churning tempera- 
ture, in summer, say 42° to 45° F., or as cold as possible, 
and in winter 3° to 4° below the temperature at which 
churning has been done. 

The object of adding this breaking water is to reduce 
the temperature, which rises during churning, and to 
harden the grains of butter so that their size may be 
increased without the risk of churning the butter into 
lumps. The addition of the water also assists in getting 
rid of the caseous matter. The amount of water to be 
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added cannot be definitely stated, but must be left to 
the judgment of the buttermaker, as it depends largely 
on the thickness of the cream and the condition of the 
butter and size of the grains when the water is added. 
It is usually found advisable to use two or three small 
lots of breaking water rather than adding it all at one 
time, in this way the size of the grains can be more 
easily regulated and an even-sized grain produced. In 
summer, and when churning a quantity of butter, a 
fairly large grain is advisable—say of about the size of 
wheat. A large grain gives firmer butter and holds up 
less water than a small grain, less working is therefore 
required which is a distinct advantage in hot weather. 
In winter a smaller grain is better, though it must not 
be too small or there will be difficulty in working the 
butter. In examinations and competitions a great deal 
of importance is attached to the size, form, and evenness 
of the grain, and much time is spent in producing a 
more or less perfect grain. In practical buttermaking 
all that is necessary is to obtain butter in an even 
granular condition, the size of the grains varying with 
the temperature of the air. When in granular condition 
the butter is easily and thoroughly washed. The object 
of washing the butter is to get rid of the buttermilk 
and thus to improve the keeping properties. 

Washing and Brining.—Granular butter may be salted 
by means of brine, but if it is churned into lumps 
brining is impossible. 

The old-fashioned method of churning the butter 
into large lumps made it impossible to wash out all the 
buttermilk, and the result was often streaky and mottled 
butter frequently possessing poor keeping properties. 

Churning the butter into lumps also spoils the texture 
and to some extent the colour of the butter. When 
the butter grains are considered large enough, the 
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butter-milk is drawn off through the sieve (covered with 
a piece of muslin) in order to avoid losing any of the 
small particles of butter. The washing water is then 
strained in, enough being used to float the butter pro- 
perly, and the churn is rotated a few times. This water 
is removed and the process repeated. If the cream is 
properly ripened two washings are usually sufficient, 
but if the last water appears milky another lot is used. 
Over-ripe cream and sweet cream both require very 
thorough washing. The temperature of the washing 
water should be a little lower than the churning tem- 
perature, and may vary from 44° to 56°F. If the 
butter is soft and inclined to be sticky, the first lot of 
water should not be too cold, as it is far more satisfactory 
to harden the butter gradually. The last lot of water 
may be colder and the butter allowed to stand in it 
for a little time. Overwashing and prolonged soaking 
in water has a bad effect on the butter, spoiling the 
colour and the flavour. It is much better to use brine 
if the butter has to be left in the churn for some time to 
harden. In winter, the washing water must not be 
very cold, or the butter becomes too hard to work. 
The aim should be to have the butter in just the right 
condition for working, avoiding extremes of temperature. 
Unless the butter is to be salted by brining it is now 
ready for working. Brining is an easy method of salting 
butter, the salt being evenly distributed without any 
risk of streakiness. It is advantageous in summer, as 
the salt reduces the temperature of the water several 
degrees and thus helps to harden the butter, while the 
colour of the butter is slightly improved by brining. 
The brine is made by dissolving 1 or 2 lb. of salt in each 
gallon of water used, and it is strained into the churn ; 
after rotating a few times the butter is allowed to 
stand in the brine with the lid on the churn for from 
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5 to 20 minutes, according to the degree of saltness 
required. It is impossible to obtain salt butter by 
brining, the amount of salt taken up by the butter 
being comparatively small even with a strong brine. 
On account of the cost, brining is possible only where 
the amount of butter is small, and is therefore not 
practicable in creameries. The next stage is the working 
of the butter. This is necessary to remove the excess of 
water and toconsolidate the butter into asolid mass. If 
the working is carelessly done, the colour, the texture, and 
to some extent the flavour of the butter may be spoiled. 

Overworking the butter or exposing it to a warm 
atmosphere for too long during the process of working 
has a bad effect on the ‘quality and appearance. The 
old-fashioned method of working the butter with the 
hands is giving place to the use of the butter-worker, 
and where a butter-worker is used the butter need not 
be touched with the hands at all. Before using the 
worker the water left standing in it is run off, and in 
summer it is a good plan to rinse the worker well with 
fresh cold water just before it is to be used. The roller 
is pushed to the top end of the worker, and the granular 
butter which is removed from the churn by means of 
the scoop and sieve is placed just in front of it, keeping 
the butter well to the centre of the worker. As much 
butter as possible is removed with the scoop, care being 
taken to avoid rubbing the butter on the sides of the 
churn. The remainder of the butter is rinsed out with 
a little cold water, leaving the churn perfectly clean. 
To use the worker, the roller is slowly and carefully 
passed over the butter so that the water is pressed out 
without damaging the texture. The roller is first passed 
over the butter, and then, with a reverse movement, 
the butter is formed into a roll. This is turned length- 
ways and the process repeated, the number of rollings 
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required to dry the butter depending upon the size of 
the grain and the condition of the butter. It is almost 
impossible to remove the water from extremely soft 
butter. If placed in a cool place on a slate or marble 
slab, and covered with damp muslins, the butter will 
become firm and then may be worked dry. The mois- 
ture is wiped from the table after each rolling with a 
piece of butter muslin wrung out of cold water. If the 
butter is to be dry salted, this is done during the working 
process. The butter is rolled once and the salt then 
dredged on in two or three lots to ensure even 
distribution. | 

It is important that pure salt in a dry and fine condi- 
tion is used ; if the salt is damp and coarse it is impos- 
sible to work it into the butter properly. After the salt 
is added, the butter is left covered with a damp muslin 
for 15 to 20 minutes to allow the salt to dissolve properly. 

The amount used depends upon the market require- 
ments: a quarter of an ounce to the pound gives a 
mild salted butter, half an ounce a medium salted, 
and three quarters of an ounce a heavily salted butter. 
The salt is carefully weighed, and the weight of the 
butter estimated from the amount of cream churned, 
or the butter may be weighed if preferred. The use 
of preservatives in butter is unnecessary and undesirable 
unless it has to be kept for a long time before being 
marketed. 

After allowing the butter to stand for about a quarter 
of an hour the working process is completed. Well- 
worked butter is solid, free from holes and large drops 
of water, the moisture present being in a finely-divided 
state and free from milkiness. The granular condition 
should not be destroyed during the working process, 
but show distinctly when a piece of butter is broken. 

_ If the temperatures have been too high or the butter 
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overworked, the butter will not break with a distinct 
fracture, but will be sticky and greasy. — 

Making Up.—The butter is now weighed into pounds 
or half pounds and made up into the shape required 
for the market, either rolls, round prints, or oblong 
blocks. The latter are easy to make up and to pack, 
and the tops may be ornamented with a design printed 
with the edge of a scotch hand. 

Neatness and uniformity with an attractive appear- 
ance are the main points to be observed in the making 
up of the butter, badly made-up butter is never attrac- 
tive even if the flavour is good. The best grease-proof 
parchment paper is used for packing, each half pound 
or pound being wrapped up neatly in the dry paper. 
If the butter is very soft it may be left in a cool place 
(covered with damp muslin) to harden before being 
packed up. 

Ornamental butter is chiefly seen at shows, etc., in 
the form of flowers, fruit, etc. It requires a great deal 
of time and skill for making, and although beautiful in 
appearance is not of much use. It is made up mostly 
by hand, a few moulds and small wooden hands being 
used in addition. Firm butter and a good supply of 
ice are necessary for making ornamental butter. 

Washing Up.—All utensils used for buttermaking 
should be thoroughly washed immediately after use, 
first with hot water to remove the grease, and then well 
scalded with boiling water. The rubber band is 
removed from the lid of the churn and not replaced till 
the churn is again required for use, and the ventilator 
requires to be taken out and cleaned occasionally. All 
bright parts are then cleaned and the screws, bearings, 
etc., oiled. It is not advisable to use soda or soap in 
cleaning a churn. If soda is found necessary, the churn 
should afterwards be scalded with several lots of water 
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to remove all traces of it, or it may cause delay in 
churning the next lot of cream. If the water is hard 
or the butter-worker has become greasy, a little soda 
may be used in the water used for washing it. The 
brush used in washing up should not be too stiff and 
hard. If the brush is hard or used too heavily, the 
wood is roughened and the butter will be certain to 
stick. The use of too much salt has also a tendency to 
roughen the wood. When the table becomes worn and 
rough, the sides may be removed and the boards planed 
till smooth and level, and then finished off with 
sand-paper. 

Churning Whole Milk.—The churning of whole milk 
is still practised on farms in North Wales, in Lancashire, 
the West of Scotland and in Ireland, usually where 
there is a good demand for buttermilk. 

Fewer utensils are required than where cream is 
separated for churning. The labour of churning is 
greater owing to the quantity to be dealt with, and the 
churn is usually worked by horse-power. 

The whole milk is kept till sour and just on the. point 
of thickening and is then churned, though in some cases 
only the top half of the milk (that containing most of 
the fat) is churned. 

Whole milk requires a higher churning temperature 
than is necessary for cream owing to the much smaller 
amount of fat present. Apart from this, the process of 
churning is similar to that for cream, overchurning is 
to be avoided, and the butter should be thoroughly 
washed or the keeping properties will be poor. The 
colour of butter churned from milk is paler than that 
obtained from cream. The quality of the butter made 
on this system may be good with careful management, 
but the returns are not so good as when the milk is 
passed through a separator and the cream churned. 
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Preserving Butter.— When butter is cheap and plentiful 
it may be preserved for winter use by potting ; if pro- 
perly potted it remains in good condition for several 
months at least. It is essential that only properly-made 
butter of good quality is used for potting. The main 
“points to be attended to in making the butter are, to have 
the cream properly ripened, neither under nor over-ripe, 
and to churn the butter into granular form and wash well 
to remove the buttermilk. When working the butter, a 
little more salt is used, from # to 1 oz. per lb., and the 
butter is worked thoroughly. The butter should be 
drier than that required for immediate use. It is then 
packed in clean glazed earthenware crocks, care being 
taken to make it perfectly solid and free from cracks 
or holes. The top is covered with a layer of dry salt, 
or with brine, and a piece of parchment paper tied down 
over the jar. The crocks are stored in a cool dry place 
till the butter is required for use. 

Packing and Marketing.—If butter 1s to be marketed 
in first-class condition, careful packing is essential, and 
the packing materials used should be such that no 
objectionable flavour can be imparted to the butter. 
When it is delivered direct to the consumer, as is often 
the case in a farm dairy, the butter is first wrapped in 
grease-proof paper of good quality and then packed into 
a clean basket, or box, which has been lined with muslin. 
It is not advisable to wrap the butter in leaves, as they 
are likely to affect the flavour. Rhubarb and cabbage 
leaves are frequently used for the purpose, but parch- 
ment paper of good quality is far better in every way. 

When the butter is sold to shops, the small card or 
chip boxes are useful for preserving the shape of the 
butter and preventing it from becoming soft with 
handling. These boxes are made in pound and half- 
pound sizes and are quite inexpensive. For a small 
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extra charge the name of the dairy can be printed on 
the outside, and if first-class butter is made it is quite 
worth while having this done. 

For postal delivery there are special boxes made in 
strong cardboard and also in thin wood. These answer 
the purpose admirably and are obtainable in many sizes 
from one pound upwards. For rail delivery the same 
boxes may be used for small quantities of butter, but 
they are hardly strong enough in the larger sizes. For 
this purpose the stronger returnable boxes are more 
suitable. The boxes should be lined with clean white 
paper cut to fit, allowing enough to fold over the top of 
the butter. Each pound or half-pound is wrapped in 
parchment paper before packing into the box. It is 
essential that the butter should be made up in a uniform 
shape and of a size to fit the box exactly. Bricks are 
by far the best shape for packing. Where a quantity 
of butter is made it is more convenient to buy the paper 
cut ready than to buy it in sheets and cut it by hand. 

Creamery or factory butter in this country is usually 
packed in boxes or kiels containing either 1 cwt. or 4 
cwt. each. The packages should be made of well- 
seasoned wood and strong enough to stand transit. It 
is also important that they are clean and in good 
condition, free from moulds, etc. | 

In some creameries the butter-boxes are soaked in 
strong brine and scalded before using, while Colonial 
creameries often line the boxes with a coating of odour- 
less paraffin wax. In any case the boxes are lined with 
parchment paper and weighed before the butter is 
packed in. In packing it is necessary to press the 
butter in carefully, especially at the bottom and sides, 
to avoid having holes and cracks where moisture may 
collect, and which spoil the appearance of the butter 
when turned out. 
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Good weight is allowed to cover the loss during stor- 
age, and the top of the butter should be nicely finished 
off before covering down and fixing on the lid. Before 
despatching from the creamery it is a good plan to wrap 
the boxes in canvas covers, so that the outside does not 
get dirty in transit. After packing, the butter should 
be stored in a cool place till despatched. In many 
creameries butter is also sent out in rolls or bricks for 
which a higher price per Ib. is paid. 

These rolls are packed in strong boxes lined with 
parchment paper and holding twelve or twenty-four 
1-lb. rolls or twelve 2-lb. rolls. If properly stored, good 
butter should keep for two or three months, but if badly 
made or stored in an unsuitable place, the keeping 
qualities are not nearly so good. 

Where the butter is kept in cold storage it will keep 
for a much longer time. 
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CHAPTER X 
CHURNING DIFFICULTIES AND INFERIOR BUTTER 


CHURNING difficulties are frequently met with in farm 
dairies, more especially in spring and autumn. In 
practically all cases cream will produce butter if the 
cause of the trouble can be found and removed. 

The trouble may be due to the condition of the cream. 
Cream that is too thin or too thick does not churn 
readily, and cream from cows at the end of the lactation 
period is often difficult to churn owing to the hardness 
of the butter fat and the small size of the fat globules ; 
this is more noticeable in a dairy where the cows are 
all drying off at the same time. Some foods also cause. 
the butter fat to be hard, and this is frequently the cause 
of long churnings in the winter. If the cream has not 
been properly ripened there may be difficulty in churning 
it, and occasionally the trouble may be the result of the 
use of soda for washing the churn. [If soda is used, the 
churn should be thoroughly scalded with one or two 
lots of water to remove all traces of it. The tempera- 
ture at which churning is done may not be properly 
regulated. The temperature should be governed by the 
particular cream to be churned and the working condi- 
tions and not by a fixed rule. At low temperatures 
cream thickens and becomes more viscous and this 
hinders churning, where churning is done in a cold 
room the temperature rapidly falls, even if-it were cor- 
rect in the first place ; if possible the churning should 
be done in a room where the temperature is not too 
low.. If the butter fat is hard, or the cream is thin and 
poor, the churning temperature should be several degrees 
higher than for normal cream. 
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Sleepy-Cream.—One of the commonest churning 
troubles is that known as “sleepy cream.” This is 
the term used when the cream thickens and fails to drop 
at each revolution of the churn. This condition may be 
due to one or more of the following causes— 

Neglect of ventilation, overfilling the churn, or churn- 
ing too quickly, the cream being too thick, or too low 
in temperature. 

Remedy.—The churn may be reversed two or three 
times giving it a sharp jerk at each turn. If this fails 
the lid should be removed and the temperature of the 
cream noted. A little water is added, warm or cold as 
required, and churning is resumed, turning the churn 
slowly and ventilating carefully. 

Frothy Cream occasionally causes delay in churning. 
This may be due to improper ripening of the cream or 
to churning at too high or too low a temperature. A 
little water should be added to the cream (warm if 
necessary) and the churn allowed to stand for a few 
minutes before proceeding with the churning. If the 
cream is already too thin the addition of water would 
make churning still more difficult. In this case the 
churn should be stopped for awhile, then the cream 
taken out and warmed to the required temperature. 

Should the trouble continue, the best plan is to scald 
the cream immediately after separating, and ripen it by 
means of starter for a few weeks at least. 

Causes of Inferior Butter—BAD FLAvouRS.—The 
feeding of the cows is often blamed for the bad-flavoured 
butter produced in farm dairies, and in some cases the 
feeding may be the sole causes of the trouble. The 
excessive use of roots and cabbages for dairy cows gives 
a strong-flavoured butter, and musty cakes and meals 
may also affect the flavour of the produce. If the roots, 
etc., are fed in small quantities and given after milking, 
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not just before or during milking, the flavour should 
not be affected. The only remedy, apart from stopping 
the supply of the food which causes the trouble, is to 
scald the cream as soon as separated and then ripen it 
by means of starter. Weeds and plants picked up in 
the pastures or hedgerows, dead leaves eaten with the 
grass in autumn, may also give the butter a disagreeable 
flavour. The management of the cream during the 
process of ripening may not be good, improper ripen- 
ing and over-ripened cream are common causes of 
bad-flavoured butter. 

The cream should be churned as soon as ready and 
not held over for a few days after that stage is reached. 

If the cream is kept at a high temperature the butter 
will have an oily flavour, while if stored at too low a_ 
temperature and kept too long bitter flavours are apt 
to develop. The use of the dairy as a general store- 
room for foods, etc., has a disastrous effect on the 
flavour of the butter, milk and cream readily absorb 
-any odours, and for this reason the atmosphere of the 
dairy should be absolutely pure. The flavour of the 
butter may be affected by the temperature at which 
churning is done, if this is very high the butter has an 
oily greasy flavour, whilst a low temperature is apt to 
produce a tallowy flavour. The flavour of the butter 
may be impaired by over-churning, by over-washing, 
and by over-working, and the use of too much ice in 
summer is apt to give an insipid or flat favour. Lastly, 
though by no means least in importance, is the want of 
cleanliness. It is impossible to be too particular in this 
respect when handling milk and its products. Cleanli- 
ness may be regarded as the foundation of success in 
buttermaking, the utensils must be kept in good con- 
dition and the dairy thoroughly clean if butter of good 
quality is to be made. 
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The water supply is occasionally found to be the 
cause of bad butter. Only pure water should be used 
for washing the butter and for cleaning the utensils, etc. 

BAD-KEEPING BUTTER may be due to over-ripened 
cream, but is chiefly caused by leaving too much butter- 
milk in the butter ; this decomposes rapidly and the 
butter soon becomes rancid. 

If colostrum is used, the butter produced has poor 
keeping qualities, and the flavour may be affected as well. 

STREAKY AND MOoTILED BUuTTER.—Butter with a 
mottled appearance is the result of improper salting. 
Streaky butter is also caused by the addition of salt 
before the buttermilk has been removed. 

If the salt is fine, dry, and of good quality and the 
butter washed properly while in a granular condition, 
these faults should not occur. 

The presence of small white specks in the butter is 
the result of over-ripened cream, or the cream may not 
have been stirred sufficiently during ripening, thus 
allowing the casein to become precipitated in the form 
of small pieces of curd. 

Both the cream and the butter will become bleached 
if placed in a strong light, or where direct sunlight may 
fall upon them. 


CHAPTER Xl 
VARIETIES OF CHEESE 


THE number of varieties of cheese made in different 
parts of the world is very large. A great many, however, 
are similar in type, and the following list includes the 
chief varieties of different countries. It will be noted 
that of those named 18 are British, and no doubt this 
country excels in its varieties of hard-pressed cheese. 
Hard Pressed. 
Country of Origin. 


Great Britain . . Cheddar, Dunlop, Cheshire, Leicester, 
Derby, Double Gloucester, Single 
Gloucester, Lancashire, Caerphilly, 
Wiltshire, Cleveland 


United States. . Pine Apple Cheese. 

France ; : . Cantal, Port du Salut. 

Holland... : . Edam, Gouda. 

Switzerland ; . Gruyére or Emmenthaler. 

Italy : Parmesan (skim milk), Caccio-cavallo, 

Blue Veined iiapeeea or lightly pressed). 

Great Britain . . Stilton, Wensleydale, Cotherstone, 
Dorset Blue or Blue MInRIcs (skim 
milk). 

France ‘ : . Roquefort, Gex. 

Italy ‘ . . Gorgonzola. 

Soft Cheese (unpressed). 

Great Britain. . Cambridge or York, Colwick or Slip- 
cote, Cream. 

France ; , . Bondon, Brie, Camembert, Coulom- 


mier, Gérome, Gervais, Livarot, 
Mont dOr, Neufchatel, Pont 


l’Eveque. 
Belgium. , . Limburg. 
Switzerland , . Vacherin. 


With the exception of a few varieties all kinds of 
cheese are made from whole milk or milk just as it 
comes from the cow, and only in a few cases is there 
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an admixture of the cream’ with the milk before it is 
made into cheese. 

Any variety of cheese usually takes its name from the 
district in which it is manufactured, and many of the 
varieties having different names are very much the 
same in type. 

It was thought at one time that a particular variety 
could only be made in a particular district, but with 
the increase of knowledge in connection with cheese- 
making, it has been clearly shown that it is knowledge 
of the method of manufacture that chiefly influences 
the kind of cheese produced. Thus it is not essential 
that Stilton cheese should be made in Leicestershire, its 
county of origin, for this cheese can be made successfully 
in any part of the world where good milk is obtainable, 
and we have seen samples of this and other makes pro- 
duced in New Zealand which compare very favourably 
with the home manufactured variety. 

As milk is essentially the basis of all cheese, it is 
evident that it is the system of manufacture which 
chiefly influences the kind of cheese produced. 

The old idea that certain varieties of cheese could only 
be produced on certain pastures where the herbage was 
of a particular character is no longer held, yet it should 
be borne in mind that although milk from different 
sources 1s much the same in composition, there are 
variations in its properties which are not without influ- 
ence on the character of the cheese produced. Thus it 
is generally recognized that milk from limestone land 
is more suitable for the production of good cheese than 
that from low-lying heavy clay soils; and, if a chemical 
examination of the mineral matter present in the milk 
is made, it will be found that the proportion of the 
‘different salts composing this mineral matter varies 
considerably in these two instances. 
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The different varieties of cheese may be classified 
under three separate headings— 

(1) Cheese which is hard pressed in the process of 
manufacture ; 

(2) Cheese which is unpressed or only lightly pressed ; 

(3) Soft cheese or fancy cheese. 

Soft cheese contains a very high percentage of mois- 
ture, and sometimes consists of a mixture of ripe cheese, 
fresh curd, butter, etc. 

Commencing with milk the cheesemaker so controls 
the various stages in the manufacture as to obtain curd 
of the particular type necessary to produce the variety 
required, and it then remains for the ripening process to be 
so arranged as to produce the particular flavour desired. 

The science of the ripening of cheese is as yet not 
fully understood, and it has only been worked out in 
connection with one or two different varieties; but it is 
upon the particular bacterial and other fermentations, 
which take place in the ripening, that we depend for 
the proper flavour and aroma of the finished cheese. | 

The ripening process is more fully gone into in the 
section on Ripening Cheese, for this is an art essential 
to the cheesemaker’s success. 

The primary object of cheesemaking is to preserve 
the nutritive materials of milk. 

Milk itself 1s a perishable article which rapidly goes 
bad unless treated in some way, and cheese is one of the 
most useful forms in which its constituents may be 
preserved for future consumption. | 

The average composition of Cheddar Cheese shows 
that it contains— 


Water . : , : } . 34-38 
Fat : : : : : . 382-71 
Casein . ; : 5 . 26-38 
Sugar and Lactic Acid . : 2°95 


Ash or Mineral Matter . ; : 3°58 
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When cheese is freshly made, #.e., soon after it has 
come out of press, it is termed “ green,’ and contains 
much more moisture than subsequently, as there is a 
loss of moisture during the ripening process. 

The constituents of all cheese are the same, and it is 
énly the proportions of these constituents which vary. 
Thus, for example : cheese made from extremely rich 
milk will have present in it more fat. On the other 
hand, milk of poor quality will produce cheese in which 
the fat contents are low. It is the fat in cheese, to- 
gether with the moisture, that tends to produce mellow- 
ness in the ripe cheese. Where there is a deficiency in 
fat the cheese lacks moisture and also becomes dry, 
hard, and unappetizing. It is the casein or proteid 
material which gives to the cheese its high nutritive 
value. 

Good cheese is wholly digestible in addition to being 
of a highly nutritive value. The fact that } lb. of 
cheese 1s equivalent in food value to nearly } lb. of 
rump steak or 10 eggs, gives an idea of its nourishing 
and sustaining character, and there is probably no better 
complete food in existence. 


CHAPTER XII 


PRINCIPLES OF CHEESEMAKING 


IT is essential to the success of cheesemaking that the 
milk should be clean and of sound quality. Milk con- 
taining particles of dirt such as cow manure, etc., is 
infected with bacteria of a prejudicial character, and 
these interfere with the proper flavour and aroma of 
cheese. 

Where there are the wrong kinds of organisms present 
in milk they hamper the growth of others which it is 
desirable to encourage, and these latter are then unable 
to perform their work properly. In a great many 
instances where inferior cheese is produced at a dairy, 
it is solely owing to the fact that the milking of the cows 
is not carried out in a cleanly manner. 

Cows’ flanks should be properly groomed, and if the 
udders are dirty they should be washed prior to milking, 
and it is further essential that the milker should milk 
with clean hands. 

Milk is a food which rapidly takes up taints éF: various 
descriptions, and it ought not to be allowed to stand in 
the stuffy air of a cowhouse, but should be removed at 
once to the dairy where it should be carefully strained 
through a cotton-wool filter. This consists of a layer of 
cotton wool placed between two wire gauze discs. The 
cotton wool retains any sediment however fine that may 
accidentally get into the milk. Such sediment always 
harbours bacteria prejudicial to the production of the 
best cheese, and as the growth of bacteria in warm milk 
is very rapid, milk so infected would become badly 
tainted in the course of a few hours. 
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The system of cheesemaking on a farm differs some- 
what from that followed at a factory. The farmer has 
better advantages for the production of the _best- 
flavoured cheese than those which are obtained at a 
factory, because milk brought in direct from the cow- 
shed may be handled more successfully than where it 
has travelled either by road or by rail, since in the latter 
case it deteriorates in transit. Moreover, the farmer 
has complete control over his own supplies, and if proper 
care as regards cleanliness is taken the best results must 
follow. At a factory, on the other hand, milk of very 
different classes may arrive and these supplies are mixed 
together, with the result that the production of the 
finest-flavoured cheese is rendered very difficult if not 
impossible. 

Control of Acidity.—In the process of cheesemaking 
the cheesemaker’s chief duty lies in the controlling of 
the growth of acidity, and this must be done in con- 
junction with the various operations that are essential 
to the production of the right type and texture of curd 
required for the particular variety of cheese being 
manufactured. 

The acidity referred to is caused by the presence of 
lactic acid. This is produced in the milk, the curd, and 
the whey by bacteria which convert the milk sugar into 
lactic acid. The change which takes place is represented 
by the following chemical formula— 


CypH201, + H,O0 + Bacteria = 4 C,;H,0, + Bacteria. 


The various operations in cheesemaking are regulated 
so as either to hasten or retard the development of 
acidity as required, but in order to get the best results, 
acidity must develop in accordance with the condition 
of the curd at the various stages. 

Cheesemakers formerly depended largely upon the 
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senses of taste and smell in judging the amount of acid 
developing in curd during cheesemaking, and the only 


we Oe ee ee eet, 








4 
eu 
— 

& 














a Oe Pe es 2 ee ee es es ss 


DAIRY ACIDIMETER 


Showing Burette on stand, porcelain dish, and stirring rods, 
10 c.c. peg for measuring milk. Drop bottle containing 
ale 


m solution (indicator), and stock bottle of ninth 
normal caustic soda solution. 


aid employed in addition to the senses was the Hot 
Iron test. Nowadays, fortunately, chemistry has come 
to the aid of the cheesemaker, and a rapid and accurate 
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test for acidity has been devised. This was first intro- 
duced to cheesemakers by Prof. F. J. Lloyd who carried 
out lengthy investigations into the manufacture of 
cheese for the Bath and West of England Society. 

The test, which is a simple one, is now employed by 
all up-to-date cheesemakers who wish to utilize modern 
methods. It is a volumetric test, and as it depends on 
the principle of the neutralization of acids by alkalies, 
it is known to cheesemakers as the Acidimeter Test. 
Thus, knowing that the liquid to be tested contains acid, 
and that the variety of acid present is mainly lactic acid, 
caustic soda (an alkali) of definite strength is used to 
neutralize it. 

The apparatus employed to make the test consists 
merely of a burette for measuring the alkali, a small 
porcelain basin with a glass stirring rod and a pipette 
of 10 cubic centimetres (c.c.) capacity for measuring the 
liquid to be tested. As indicator a liquid (Phenol 
Phthalein) is employed to show when the acid in the 
liquid tested has been neutralized by the alkali added. 
The peculiar property of the Phenol Phthalein is that 
it is colourless when acid, but pink when alkali. Where, 
as is frequently the case, the acidimeter is used daily in 
cheese and butter factories, the caustic soda may be fed 
semi-automatically from a stock bottle. 

To make the test 10 c.c. of the milk, or whey, to be 
tested are measured out into the small porcelain dish 
and 2 or 3 drops of the indicator added. The caustic 
soda from the burette is then slowly run into the dish 
whilst the contents are stirred as the soda is added. 
Immediately the milk, or whey, turns faintly pink 
sufficient soda has been added, and the amount required 
to produce the coloration may be read off from the 
burette. 

Now, as caustic soda is made up of the strength of 
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one-ninth normal its character is such that each c.c. is 
capable of neutralizing -01 grams of lactic acid. If this 
amount of lactic acid were present in 100 grams of milk 
the percentage would obviously be -O1; if it were 
contained in 10 grams of milk the percentage would 
be °1. 

Now, 10 grams of milk are approximately equivalent 
to 10 c.c. which 1s the amount taken for the test. It 
therefore follows that each c.c. of soda required to pro- 
duce the pink tinge will represent -1 per cent. of lactic 
acid, and each tenth of ac.c. will represent -01 per cent. 

In the manufacture of most varieties of cheese, the 
mixed milk, when ready for the addition of the rennet, 
should contain from about -18 to -22 per cent. of acidity. 
If the test, therefore, shows that 2-2 c.c.’s of caustic 
soda have been necessary to produce the pink colora- 
tion, this amount indicates the presence of -22 per cent. 
of lactic acid in the milk. 

As the coagulation of milk is brought about by the 
addition of rennet, and rennet is always available where 
cheesemaking is in operation, a test for acidity, in which 
rennet is employed, is very popular amongst cheese- 
makers, and some prefer it to the acidity test above 
described, though it is not nearly so reliable and accurate. 
The principle of the test is that the action of rennet is 
considerably influenced by the amount of acid present 
in the milk, and within limitations the more acid pre- 
sent in the milk the quicker is the action of rennet. 
Thus, if a definite quantity of milk at a set temperature 
is coagulated by a fixed quantity of rennet, the degree 
of acidity is indicated by the time taken by the milk in 
coagulating. Unfortunately, however, the strength of 
rennet varies very considerably, and unless the same 
stock of rennet is always used the results differ very 
widely. | 
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The rennet test employed by cheesemakers In this 
country is as follows— 

Four ounces of the milk to be tested are carefully 
measured into a glass and the temperature raised to 
84° F. Another glass should be slightly warmed, and 
into it should be measured exactly 1 dram or 3:55 c.c.’s 
ofrennet. On the rennet 3 or 4 small pieces of straw are 
put. A stop watch is necessary. The milk is stirred 
vigorously for 10 seconds and caused to swirl round in 
the glass with the straws going round on the surface. 
The moment the straws stop (which is the point at 
which coagulation takes place), the watch-hand must 
be stopped and the time taken in coagulation read off. 
This time may vary from 12 to 30 seconds. If the milk 
is ready for renneting the time required, as indicated by 
this test, would usually be from 18 to 22 seconds, and 
the shorter the time, of course, the more acid the milk. 

In America, a rennet test known as Marschalls is 
popular. In this the milk is measured into a vessel, 
one side of which is graduated in whole and half divisions 
beginning with zero at the top, and the graduation goes 
down to 7 at the bottom, while in the bottom of the 
vessel is a small orifice. One c.c. of rennet, after being 
mixed with cold water, is added to the milk, and the 
vessel is so placed that the milk can run through the 
hole in the bottom. So long as the milk continues to 
run out of the vessel, coagulation has mot taken place, 
but so soon as no more escapes the process is complete. 

The comparative acidity of the milk is indicated by 
the milk that has escaped from the vessel. The less the 
milk which has escaped thus, the more acid it is. 

Milk ready for renneting will show a loss of as much 
as 24 of the units on the testing vessel. 

Whilst it is possible to get the best results in cheese- 
making where cultures of special bacteria are not added, 
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it is found that better control of the milk may be 
obtained where bacteria of beneficial character are added. 

This applies with special force to those cases where 
the milk is of a doubtful character, and where the 
finest flavoured cheese is not produced without the 
addition of starter. In order to secure uniformity, a 
starter consisting of the right types of bacteria is 
desirable. 

If a sufficient quantity of starter is added, the bacteria 
so supplied to the milk will develop and preponderate, 
and organisms of an inferior nature will be so crowded 
out that their action will not be appreciated. It is a 
well-known principle in Bacteriology that while one type 
of germs preponderate, they grow and develop at the 
expense of others present, and this is the case with the 
starter used by the cheesemaker. 

One of the great points in the use cf starter is to know 
the amount to use, and this knowledge can only be 
gained from practical experience in dealing with different 
classes of milk. In some cases, for instance, it would 
be undesirable to add any starter, whilst in others a 
large quantity of starter would be desirable. If it is 
required to hasten the process of cheesemaking, a 
larger quantity of starter is needed than normally, 
and if the milk is of an approximately normal 
character, then a medium or normal quantity of starter 
is employed. 

The percentage of starter usually added to mixed 
milk for cheesemaking varies from } to 2 per cent. -In 
some cases more is used, but this would be only under 
special circumstances. 

In the spring and winter of the year more starter is 
necessary than in the summer and autumn, owing to the 
slow growth of bacteria where the temperature of the 
surrounding atmosphere is low. 
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The starter is usually added to the milk about one 
hour prior to renneting. If the milk is very sweet, it 
should be warmed to the renneting temperature, the 
starter then added and allowed to work in the milk 
before the rennet is added. In the case of Cheddar 
cheese it is usual to add sufficient starter to enable the 
whole process of cheesemaking to be completed in six 
hours, and the quantity is gauged by the acidity of the 
milk at the commencement. 

There are several kinds of starter used in cheesemaking 
such as pure culture starters, home-made starter, and 
whey. For most satisfactory results the pure culture 
or home-made starter is to be recommended. For if 
the whey from one cheesemaking is tainted it merely 
carries on the taint to the cheese produced from the next 
day’s milk. On the other hand, it is a simple matter 
to prepare special cultures and keep these going 
independently, using them as required. 

Where this is done it is necessary to renew the starter 
from fresh stock about once a month, as the intensive 
growth of lactic acid germs leads to the weakening of 
their action and in time they lose the power to coagulate 
milk readily. 

Starter is in the best condition for cheesemaking 
when it contains -65 to -70 per cent. of lactic acid. It 
should have a clean acid smell and be of a smooth 
cream-like consistency. 

It is always good practice to strain it through a fine 
sieve before putting it into the cheese vat. This pre- 
vents small specks of hard acid curd getting into the 
milk, which are apt to appear as white specks or patches 
in the finished cheese. 

Colouring Cheese.—Certain makes of cheese are artifi- 
cially coloured, the best-known type in this country 
being Cheddar cheese. Generally speaking, this cheese 
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is given preference in the Northern Counties, whilst 
white cheese is preferred in the South. 

The colour is produced artificially by adding to the 
milk annatto or some colouring matter prior to making 
it into cheese. 

The safest and best colouring matter to use is a 
solution of annatto. This is a vegetable colouring 
matter prepared from the seed pods of the plant called 
bixa orellana of South American and West Indies growth. 
Colouring matter is prepared as an alcoholic extract, 
and if required for colouring milk it is supplied as a 
water solution of a very concentrated nature. Colouring 
matter is added in proportion of 1 to 34 or 4 oz. to each 
100 gallons of milk, and it is well diluted with water to 
enable it to be incorporated thoroughly with the milk . 
by mixing. Generally speaking, about 1 dram of colour 
to 3 gallons of milk is the average used. 

In spring and winter cheese is very white in colour, 
and needs the addition of more colouring matter than, 
say, in June, when it is naturally coloured to the greatest 
extent, and then has a faint golden yellow colour. 
Colouring matter should be mixed in with the milk and 
well stirred for 10 minutes prior to renneting. Other 
colouring preparations are sometimes used, but these 
and aniline dyes or similar chemical products are not to 
be recommended. The question of colouring cheese is 
entirely a matter of public taste, and it is done to suit 
different markets just in the same way that the public 
in many districts regard milk of inferior quality unless 
it is highly coloured. To suit their requirements in 
colouring the dairyman merely adds the necessary 
colouring, though this brings about no improvement 
whatever in the actual quality of the milk. 


CHAPTER XIIl 
RENNET: ITS PREPARATION AND USE 


THE process of cheesemaking consists in eliminating to 
a large extent the water from the milk in order that the 
milk solids may be obtained. It is the large proportion 
of water present in milk that is partly responsible for its 
easily perishable nature, and if most of the water is 
eliminated the solid matter of the milk in a conserved 
form acquires increased keeping properties. 

One of the best means of conserving the solids of milk 
is that of drying or desiccating it. In this process the 
water is almost entirely driven off, and practically the 
whole of the milk solids are obtained in the form of 
milk powder. In cheesemaking, however, the process 
of eliminating the water contents is not so complete, 
for a considerable proportion of water is retained in the 
cheese and unfortunately the method of separation 
adopted allows a considerable proportion of the milk 
solids to be lost in the by-product whey. 

The substance chiefly used for the separation of milk 
solids in cheesemaking is rennet, and the following table 
shows the solids present and the manner in which they 
are distributed in cheesemaking— 











Casein. Mitk, 
and Sugar 
Albumin jana Ash. 
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Lostin Whey .. . 83-84 31 


Water. Fat. 


-76 5-02 

Recovered in 
Cheese a oe Tare 3°70 3:39 2°68 -30 
Milk employed . ... 87°54 3-70 3°44 5°32 
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Roughly speaking, half the solid matter of the milk 
is retained in the form of cheese, and half lost in the 
by-product whey. Fortunately, it is the most valuable 
milk solids that are almost wholly retained in the cheese, 
and it is chiefly those of lesser value which are lost. 

Rennet is a preparation made from the fourth stomach 
of a suckling ruminant. Commercially, rennet is pre- 
pared from the vells or fourth stomachs of young 
calves. 

Naturally, rennet is secreted in the stomachs of young 
animals for the purpose of digesting milk foods, so that 
the proportion of the active principles of rennet is much 
greater in the case of suckling animals than in animals 
which are feeding on grass and other foods. Cheese- 
makers have almost from time immemorial made their 
own rennet, and the practice of thus preparing the rennet 
is still largely carried out by the Stilton cheesemaker, 
who prefers this class of rennet to any other. A great 
majority, however, employ Commercial Extract of Ren- 
net, which is very much stronger and more uniform, 
and hence more reliable than any that can be home pre- 
pared. Home-made rennet is prepared by taking the 
dried skins (or vells, as they are sometimes called), cut- 
ting these into small strips, and soaking them in a strong 
solution of salt and water. This solution is prepared by 
first boiling the water, and when it is cold as much salt 
is dissolved in it as can be taken into solution. Several 
times daily the pieces of vells are rubbed together so 
as to assist the removal of the rennet from the skins 
into the solution. This process takes about five days, 
and at the end of this time the rennet, after being care- 
fully strained, is ready for use. Its strength will vary 
considerably according to its preparation, and it does 
not keep well unless some preservative, such as boracic 
acid, isadded. This, however, is not usually done, but if 
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it is, lime juice is the only substance generally employed 
by the cheesemaker who prepares home-made rennet. 
On the other hand, commercial rennets are supplied 
of definite known strength, and cheesemakers can use 
these with a certainty of invariably obtaining uniform 
‘results. 

Commercial rennet may be obtained as a liquid 
extract, as a powder, or in the form of tablets. The 
Commercial Extract has generally a guaranteed strength 
of 1 to 8,000 or 10,000, while the powder form is very 
much stronger. Thestandard of strength taken in testing 
rennet is that 1 c.c. coagulates 10,000 parts of fresh 
milk in 40 minutes at a temperature of 95° F. 

As the manufacturer does not usually specify the 
strength of the liquid extract supplied, it is desirable 
that cheesemakers should test the supply when it is 
obtained. To do this 1 litre (1,000 c.c.) of perfectly 
sweet fresh milk is taken and the temperature raised 
to 95°F. Into this 1 c.c. of the extract is rapidly 
stirred for half a minute, and then the exact time at 
which coagulation takes place is noted. The time taken 
will be in proportion to the strength of the rennet, the 
longer the time the weaker the rennet, and vice versé. 
Thus, for example, if 5 minutes is the time taken, the 
strength of the rennet would be 1 to 8,000. This results 
from the fact that the standard rennet, 1 to 10,000, has 
such a strength that 1 c.c. of it will coagulate the same 
amount of milk in 4 minutes. 

As rennet varies considerably, it is necessary to alter 
the proportion added to the milk in the manufacture 
of cheese. Liquid extract of rennet when purchased 
should be of a clear brown colour, free from any objec- 
tionable smell, and should be enclosed in light-tight 
receptacles such as barrels or earthenware jars. It is 
very important that rennet should be kept free from 
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the action of light, as light reduces its strength con- 
siderably. 

The active principle of rennet is an organized ferment 
known as Lab or Chymosin, and although the purchased 
extracts contain bacteria of various descriptions, these 
bacteria are not essential to its effective action, but the 
manufacturer finds some difficulty in eliminating them 
since it is impossible to pasteurize or sterilize any solu- 
tions without destroying the unorganized ferment upon 
whose action the coagulation of milk depends. 

Up to the present no substance has been found so 
reliable as rennet for the coagulation of milk, although 
Pepsin and other substitutes are used. The scarcity of 
rennet occasioned by the war has resulted in the putting 
on the market of two or three proprietary substitutes, 
and these, although apparently answering satisfactorily, 
have not up to the present been sufficiently tested for 
very definite conclusions to be drawn as to their 
reliability. 

The enzyme or organized ferment contained in rennet 
is not only the efficient cause of the coagulation of the 
milk, but it plays some important part in the ripening 
of the cheese, and whether other ferments substituted 
might have the same action can only be proved by 
careful examination of the cheese when ripe. The 
amount of rennet employed in the manufacture of cheese 
varies considerably according to the variety of cheese 
manufactured, the temperature of the milk at which 
the rennet is added and also the acidity of the milk at 
the time of renneting. If milk is at a high temperature 
or contains a good deal of acid it coagulates rapidly. 
On the other hand, if the milk is at a low temperature, 
or if it is sweet it coagulates slowly. Where the curd 
is produced quickly it is of a much firmer character 
than that produced slowly, and it is the character of the 
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curd produced that influences the cheesemaker in select- 
ing the amount of rennet to be added to the milk. 
Thus it is found that the Stilton cheesemaker adds a 
smaller proportion of rennet and allows a longer period 
for coagulation. 

The Cheddar cheesemaker, on the other hand, adds 
sufficient rennet to coagulate the milk in from 45 to 
50 minutes. In the case of Coulommier, which is a soft 
cheese, the amount of rennet added is so small that the 
coagulation period is from 24 to 3 hours. 

The fermentation produced by rennet has, like other 
unorganized ferments, a spreading action, and even if 
only a small quantity is added to milk it will effect 
the desired coagulation in time, although this time may 
‘be lengthened, and this is an important factor which 
the cheesemaker relies upon. 

The average quantity of Commercial Extract of Rennet 
used is 4 oz. per 100 gallons where the milk is set at a 
temperature of 82° to 86° F., but only half this quantity 
may be employed in some instances, and in others 25 
per cent. more. Before adding extract of rennet to milk 
it is desirable to dilute it with ten times its bulk of cold 
water so as to cause it to be thoroughly LCP DORE eG 
with the milk. 


CHAPTER XIV 
THE USE OF STARTER IN CHEESEMAKING 


WHEN scientific investigations were first made in cheese- 
making it was soon realized that to obtain the necessary 
control of the manufacture it was essential that the 
fermentation of milk should be studied. : 

Whilst a knowledge of chemistry proved a valuable 
aid to the cheesemaker with regard to the changes taking 
place in cheesemaking, it did not provide sufficient 
explanations of the modis operand: of the various pro- 
cesses, and because of this insufficiency, investigations 
were also made of the bacteria present in milk. 

It was then found that most of the chemical changes 
which take place in milk, butter, and cheese are brought 
about by bacteria, and that a knowledge of the nature 
and working of bacteria supplies the explanations 
necessary in order to control the production of cheese. | 

The bacteria found in milk may be either of a ben- 
ficial or an injurious character, whilst there are others 
which may be classed as indifferent since so far as it is 
known they are neither beneficial nor injurious. The 
aim of the cheesemaker, therefore, must be to utilize 
the beneficial organisms to the best advantage and 
eliminate or lessen the activities of the harmful ones: 

As the result of investigation, explanations have been 
forthcoming of the why and wherefore of the various | 
methods adopted in cheesemaking from early times, and 
the art has been placed on a scientific basis. 

Despite all these advances, however, the majority of 
cheesemakers at the present time have no scientific 
knowledge of the principles underlying the work they 
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perform, and this is equally true of those who manu- 
facture the finest quality of cheese as of the ones whose 
article is of a moderate or inferior character. 

The fact that many cheesemakers who possess prac- 
tically no scientific knowledge produce cheese of the 
finest quality is sometimes used as an argument against 
the advantage of technical knowledge, but for the few 
who are able to do this there is an overwhelming num- 
ber whose cheese is either mediocre or bad through lack 
of knowledge of the principles on which the various 
processes rest. 

In order to get the best results and the greatest 
uniformity in cheese production, technical knowledge, 
as well as practical skill, is requisite. 


‘CHAPTER XV 
. CHEESEMAKING APPARATUS 


THE apparatus required for cheesemaking whether on a 
large or small scale is of a comparatively simple char- 
acter, and the following is an enumeration of the 
requirements— 

Cheese vat or tub, with or without steam connections 
according to type. 

Strainer for filtering the milk into the vat. 

Curd cooler or drainer. 

American curd-cutting knives. 

Curd rake or stirrer. 

Curd mill. 

Moulds for putting the curd into to be pressed. 

Cheese presses. 

Cheese stool for placing cheese on for bandaging ‘or 
moving from one place to another. 

Curd pail for lifting the curd from the vat to the 
cooler. 

Steam boiler, or copper, for providing means of heating 
milk. 

Cream skimmer. 

Pails. 

Cheese iron for the hot-iron test. 

Rennet measure. 

Salt chest. | 

Weighing machine. 

Floating and wall thermometers. 

Hygrometer. 

Acidimeter and chemicals. 
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Sundries, including rennet, salt, cheese elon, bandages, 
brushes, etc. 

In order to make the apparatus clear to the reader, it 
may be as well to describe each item separately. 

Cheese Vat.—The simplest form of vat used is a tin 
er wooden receptaclelin which to coagulate the milk. 





STEAM-JACKETED CHEESE VAT 


In small dairies, or where only very small quantities of 
milk. are.made into cheese, the milk is warmed to 
renneting temperature (usually about 86° F.) by stand- 
ing it in buckets in hot water, or in some cases the milk 
in the tub is heated by stirring it with a bucket full of 
hot water which is moved slowly round in it until the 
required temperature is reached. 

This is the most primitive method of heating milk, 
and the first improvement was effected by the intro- 
duction of the milk warmer, or jacketed vessel, into 
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which the milk was put before running it into the vat, 
or tub, the milk warmer being connected up with a 
smal] steam boiler. After this was developed, the 
jacketed vat which has a hollow jacket into which cold 
water and steam may be admitted. The jacketed vat, 
or tub, is made either oblong or round according to the 
likings of the cheesemaker. For making large quantities 
of cheese the jacketed vat is always oblong in shape, 





STEAM-JACKETED CHEESE VAT 


Showing wood racks and covers. 


and in size it runs up from 20 to 600 gallons capacity. 
The great advantage of the jacketed vat is, that if 
milk is put in the vat overnight, cold water may be 
circulated in the vat and will prevent the milk from 
becoming too acid. As soon as the time arrives for 
cheesemaking, the steam may be admitted into the vat 
and the temperature of the milk raised quickly to the 
required degree of heating for renneting. 

The vat is fitted with a large tap for running off the 
whey after the curd has been cut, and there are two 
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water exit taps one above another, the top one of these 
is kept open in order to prevent excessive pressure of 
water injuring the inner jacket of the vat, while the 
lower tap is for the purpose of quickly removing all 
water from the jacket when the milk has reached the 
required temperature. 

Small vats are usually placed on a wooden stand, but 
the larger vats are fitted on wheels, the commonest 
arrangement being to have two wheels in the middle of 
the vat with one leg at the back and two at the front. 
The front legs are made shorter than the one at the 
back, so that when the vat is to be used blocks of 
wood are put under the two front legs. When the time 
comes to remove the whey from the vat, by means of 
the tap, the blocks are removed so that the vat tilts 
forward and attains a sloping position, thus allowing 
the whey to drain freely out of the tap. 

Strainer.—The best type of large strainer to use is one 
which fits right across the vat. In it there are several 
openings, each of which contains fine wire gauze and 
cotton wool. A great many cheesemakers use ordinary 
cheese cloth for straining purposes, but unless such cloths 
are kept thoroughly well sterilized by boiling, they are 
more likely to injure the milk by infecting it with 
undesirable bacteria than purify it by removing the 
sediment which it contains. 

The Curd Cooler or Drainer is rectangular in shape of 
about the same length and breadth as its companion 
vat, but it is shallow and only about 8 in. deep. It 
rests on legs of sufficient height from the ground for 
convenient working. 

Sometimes it is fitted with a water jacket so that on 
a cold day the temperature may be regulated by keeping 
warm water in the jacket. At one end of the cooler 
is fitted a plug through which whey may be drained off. 
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The bottom of the cooler is lined with removable wooden > 
racks, and it is on these racks that coarse texture cheese 
cloths are placed before the curd is put on the cooler. 
The use of the cooler is to allow of the removal of the 
curd from the vat so that it may be more easily and 





FACTORY TYPE OF MILK STRAINER 


In which cotton-wool pads are used. 
(1) Wire gauze discs (the cotton wool pad is placed between two of these). 


(2) Strong metal cover witb holes, through which milk flows into gauzes containing 
cotton wool. 

(3) Wire clip to hold cover in groove of strainer. 
expeditiously dealt with and the whey drained off. In 
many cases cheesemakers do not employ a cooler, and 
in this case the draining and maturing of the curd are 
carried out in the vat itself. | 

To do this, after the bulk of the whey has been drawn 
off, the curd is all removed to one end of the vat, and 
at the other is placed a wooden rack with a cloth on 1 it 


and the curd is then put on to it. 
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Curd Knives.—Where only small quantities of milk 
are being converted into cheese, the cutting of the curd 
is a simple matter and can readily be performed with 
an ordinary knife. In the 
case of large quantities, 
however, it is necessary 
to work expeditiously in 
order to get the bulk of the 
whey drained off, otherwise 
the increase of acidity will 
take place so rapidly that 
it may get out of control 
and so the cheese be spoiled. 

The most effective cutting 
of the curd is performed 
by the use of American 
curd knives, which are of 
two kinds. In one kind 
the blades run horizontally, 
and in the other vertically 
to the side stays. Thus it 
will be seen that if the curd 
is cut each way of the vat, 
first with one and then the : 
other Knife, the result will AMERICAN CURD KtvEs 
be curd in the form of cubes. right the vertical knife. 

The usual distance between 

the knife blades is 4 in., so that sabes of 4 in. in size 
will result from the use of the two knives. It is recog- 
nized generally that the smaller the curd is cut, the 
quicker the whey can be removed. In place of the two 
knives a diagonally-bladed knife, introduced by Messrs. 
Pond, is sometimes employed. 

The Curd Rake or Breaker, as it is sometimes termed, 
is employed for stirring curd in the vat after cutting 
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Where it is not used the hands and arms of the cheese- 
maker do this work, but the stirrer saves much back- 
aching labour. An automatic stirrer which can be used 
for the milk as well as for stirring 
the curd is sometimes fitted to the 
large factory vats. 

When the curd has attained the 
right degree of maturity, solidity, and 
texture, according to the variety of 
cheese being made, it is broken into 
small pieces so that it may be con- 
veniently packed into the moulds, or 
chessets, as they are sometimes 
styled. 

Where the curd is of a soft char- 
acter the breaking may be done with 
the fingers, but the hard elastic 
curd of Cheddar cheese cannot be so 
broken. | 

A Curd Mill is necessary for dealing 
with most varieties of curd and where 
large quantities have to be broken. 
The mill may be complete in itself 
fixed on a stand, or 1t may be without 
a stand, in which case it fixes on to 
either the cooler or the vat. 

The grinding is done either by two 

CURD-BREAKER metal drums or rollers revolving in 
AND STIRRER opposite directions on which are 
fixed a large number of interlocking 

teeth, or one drum only which has a number of teeth 
or cogs which work in a cast-iron grid to match the 
cogs. Thus the curd is torn, ground, or shredded into 
small pieces, the size of which varies according to the 
construction of the particular mill used. It is usual 
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to grind curd smaller when making Cheshire cheese 
than is the case in Cheddar and most other varieties, 
The moulds or chessets required vary according to the 











CURD MILL 


variety and size of the cheese made. Each variety of 

cheese is usually made of a certain size, and in some 

cases the same variety is made in two or more different 
9—(14681¢) 
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sizes and weights. according to custom. The number of 
moulds required depends upon the quantity of milk 
being converted into cheese and the time the moulds 
are in press. 

In the case of cheese which are only pressed for a 
short time, of course, fewer moulds will do as they are 
soon emptied. In the case of large Cheddar or Cheshire 
cheese, however, the cheesesrare in press for three days, 
and as making goes on each day a fairly large number 
of moulds will be required. 

Cheese Press.—A cheese press may be either of a 
simple or compound lever type, the latter being now 
most commonly employed. In the ordinary type of 
press pressure can be exerted running from 1 to 2 cwt. 
up to 30 to 35 cwt., the required pressure being obtained 
by altering the weights on the lever arm or chain. 
Where large quantities of cheese are dealt with the gang 
press is sometimes employed. 

Steam Boiler.—In large dairies the steam boiler is 
essential, as only by this means can large quantities of 
milk be heated for cheesemaking. Small dairies, how- 
ever, have a copper or other arrangement for heating 
water without producing steam pressure, which is suffi- 
cient to provide the means for warming the milk. A 
cream skimmer is used for removing the cream, etc., 
which has risen to the surface of the vat overnight. It 
is then warmed up separately to from 90 to 100° F. and 
returned to the vat after the milk has been heated pre- 
paratory to cheesemaking. This removal and heating 
of the cream to a rather higher temperature than that 
of the milk, and remixing is essential to avoid loss in 
fat in the making of the cheese. 

Salt Chest.—It is desirable to have a wooden chest 
fitted with a lid in which to store salt to keep it 


dry. 


CHEESEMAKING APPARATUS 123 


A Weighing Machine is very helpful to the cheese- 
maker. If small quantities of milk are made into 
cheese, then the curd may be weighed, and according 
to the weight fine salt may be added in proportion. 
Then again, the cheese as taken out of press may be 
weighed, and weighed subsequently when taken to the 
drying and ripening rooms, and again at the time of 
maturity. Such weighings give the cheesemaker useful 
figures in connection with the loss in ripening. In the 
cheese factory it is usual to employ the weighing machine 
for weighing the salt for the curd and for weighing the 
cheese at the time of sale. The bulk of curd would be 
so great that it would be difficult to weigh. Thus, the 
amount of salt is usually calculated according to the 
quantity of milk being made into cheese, and instead of 
adding 1 oz. of salt to so many Ib. of curd, 2 to 3 lb. 
are added to the curd proqucees! from every 100 gallons 
of milk. | 

Thermometers are very necessary in all dairy work, 
and in addition to wall thermometers for recording the 
temperature of the atmosphere, floating thermometers, 
which can be left floating in vats of milk, are employed. 
The floating thermometer is one made of a larger size 
than usual with an air space between the tube containing 
the mercury and the other glass encasement. [If it is 
required to float upright, it is weighted with shot at the 
lower or mercury bulb end. The Fahrenheit scale is 
employed almost entirely in dairies, 32° F. being freezing 
and 212° F. the boiling point. 

Dairy thermometers usually have the important 
temperatures indicated by a red line such as 56°F. 
cooled milk, 58° F. churning, 85° F. cheese heat, 180° F. 
pasteurizing heat, etc., but these should only be regarded 
as rough approximate guides, as the conducting of 
dairy operations to get the best results require very 


124 BUTTER AND CHEESE 


considerable modifications of temperature to meet the 
varying circumstances constantly operating. 





HYGROMETER 


Or wet and dry bulb 
thermometer, used for 
indicating the mois- 
ture vapour in the 
atmosphere. 


The Hygrometer is an instrument 
consisting of two ordinary ther- 
mometers, but on the mercury bulb 
of one a piece of cotton wick is 
wrapped. The end of the cotton 
wick dips into a small vessel con- 
taining water. Thus the instrument 
is sometimes termed the wet and 
dry bulb thermometer. One of the 
thermometers is kept constantly 
moist by the cotton wick. Owing 
to the evaporation of moisture from 
the cotton on the wet bulb, the 
reading of this thermometer will 
nearly always be lower than the 
other one. If not, the air is so 
saturated with moisture that both 
thermometers are acting as wet bulb 
thermometers. The object of the 
hygrometer is to ascertain the 
humidity of the air of the cheese- 
ripening rooms. In order to prevent 
an excessive loss of weight and 
drying of cheese during ripening, it 
is desirable to keep the air at the 
right degree of humidity. If the 
temperature of the dry bulb registers 
55° F., and there is no difference 
between the two thermometers, the 
percentage of moisture is 100. With 
the dry bulb at 55° F. and the 


difference 1°, the percentage of moisture is 93 and 


3° difference 81. 


There should not be a greater 
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difference in the readings than 3° at any temperature, 
otherwise the air will be too dry. <A table is supplied 
indicating the degree of humidity according to 
the thermometer readings. Different varieties of cheese 
require different degrees of humidity for ripening to the 
best advantage, and as all varieties increase in age, 
‘increased humidity of the air is necessary, otherwise the 
cheese may become hard and dry through excessive 
evaporation. 

Bandaging Material.—In order to keep the coat of the 
cheese smooth and clean, cloth bandages are wound 
round so as to completely cover the coat. In some 
cases the bandage used is cut the exact size of the 
cheese and pasted on, whilst if desired to give a par- 
ticularly fine smooth finish the bandaged cheese is put 
back into press for a short while and the bandage pressed 
into the cheese. 

The bandaging of a cheese helps to a certain extent 
in keeping the coat from cracking and also in preventing 
the attack of cheese flies. These, however, are secondary 
considerations in bandaging, as no amount of bandaging 
will prevent badly-made cheese from cracking. The 
bandaging material usually consists of unbleached calico 
of varying thickness according to the size of the cheese, 
large-sized cheese require good substantial cloth. 

Cheese is delivered to the retailers with the bandages 
which are often in a very dirty condition owing to the 
handling of the cheese in ripening and transit and the 
growth of moulds. When cheese is stripped of its ban- 
dage, however—if of the pressed variety—the coat will 
appear smooth and clean. 


CHAPTER XVI 
PROCESS OF CHEESEMAKING 


CHEDDAR is the principal variety of hard-pressed cheese, 
and has therefore been selected to illustrate the process 
of cheesemaking. 

The home of the Cheddar is a village of that name in 
Somerset, but it is now made in many parts of the 
United Kingdom as well as in the Colonies and America. 
It is, in fact, the most universally made variety of 
cheese. 

There are many methods of making Cheddar, but the 
three principal systems are— 

(1) Candy’s ; 
(2) Cannon’s ; 
(3) Canadian or Factory System. 

The Scotch system is a modification of the third. 

The process of manufacture begins with the treatment 
of the evening’s milk. This is cooled as quickly as pos- 
sible after milking to a temperature of not less than 
70° F., by running it over a refrigerator, or where a 
jacketed vat is used, the milk may be strained directly 
into the vat and cold water circulated through the jacket. 

The milk is stirred frequently especially during the 
first hour to prevent the cream from rising. In the 
morning, the cream is skimmed off, heated with some 
of the morning’s milk to a temperature of 90° F., and 
then returned to the vat. 

Ripening the Milk.—The next stage is ripening the 
milk. Starter is now almost always used for the pur- 
pose and gives more uniform results than the use of 
whey, etc. 
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The acidity and temperature of the evening’s milk is 
noted and starter is added according to the degree of 
acidity present ; as a rule } to 1 per cent. is required, 
but under some conditions as much as 2 per cent. may 
be necessary. 

If the proper amount of starter is added, the process 
of making should occupy from 5} to 6 hours from the 
time of renneting. 

The starter is passed through the strainer to remove 
all lumps, and the warming of the milk commenced ; 
the morning’s milk after Strouine is usually added as 
obtained. 

When the milk is at a temperature of 84° F., it is left 
until the proper degree of acidity or ripeness has been 
attained. 1.e., from -2 to -22 per cent. when tested by 
the acidimeter. This will be in from one to one and a 
half hours from the time of adding the starter. 

The rennet test is preferred by many makers and is 
considered a more reliable one at this stage than the 
acidimeter ; a test of 20 to 21 seconds indicates that 
the milk is ready for renneting. It is found in practice 
that the amount of acidity required at renneting varies 
on different farms and with milk produced on different 
soils. This is a point which must be left to the discretion 
of the individual maker. 

Colouring.—Cheddar cheese may be made either 
coloured or uncoloured to suit the requirements of the 
market for which it is intended. If colouring is used, 
it should be added to the milk at least ten minutes 
before the rennet and be well stirred in to ensure a 
uniform colour. From 1 to 2 oz. per 100 gallons of 
milk is the usual proportion, the latter may be considered 
the maximum amount for Cheddar. 

Renneting.—The renneting temperature is usually 
84° F., but in cold weather it may be 85° F. or even 
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86° F. Rennet is added at the rate of 1 dram to every 
3 gallons of milk, or 4 oz. to 100 gallons of milk. It is 
diluted with at least four times its bulk of clean, cold 
water, and is then well stirred into the milk for from 
3 to 5 minutes. After this the surface of the milk is 
gently stirred till coagulation commences. Great care 
is necessary at this stage, as if stirring is discontinued 
too soon a layer of cream forms on the surface and later 
on will be lost in the whey. If stirring 1s continued 
after the milk begins to coagulate this will also cause a 
loss of fat, and consequently the cheese will be hard 
and dry. 

The vat is now covered with a cloth or a wooden lid 
till the curd is ready for cutting, usually in from 45 to 
50 minutes after renneting. 

Cutting the Curd.—The curd is ready for cutting when 
it breaks with a clean fracture over the finger or a 
thermometer. If cut too soon, or left until too firm, 
cutting is more difficult and much fat may be lost in 
the process. 

The curd is cut into cubes with American knives, the 
vertical knife being used first, cutting lengthways, then 
across the vat, the horizontal knife is then employed in 
the same manner. 

The sides and bottom of the vat are cleaned with the 
hands, or if the vat is a large one a rubber squeegee 
may be used instead. The tap is emptied of curd and 
returned to the vat, and the curd is carefully and gently 
stirred for 10 to 15 minutes, employing the hands while 
the curd is soft, and when it becomes firmer a wooden 
rake may be used instead. 

Scalding.—Scalding may commence in about 10 
minutes after the curd has been cut ; when a jacketed 
vat is used the temperature is raised by passing steam 
through the water in the jacket, stirring continuously 
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to keep the particles of curd separate. The temperature 
is raised very gradually at the rate of about 1° in 3 or 
4 minutes, taking not less than 45 minutes to reach the 
final scalding temperature. The temperature of the 
scald varies from 96°F. to 102°F., or even higher. 
When the acidity develops quickly, a higher scald is 
necessary and it may be done more rapidly. A higher 
scald is also necessary with milk from clay or other 
heavy soils. After the scalding temperature has been 
reached the curd is stirred till ready for pitching. 

Pitching.—The curd is allowed to pitch or settle when 
it feels springy and fairly firm and when the particles 
of curd do not adhere together when pressed in 
the hand. The acidity at this stage should be -16 to 
-17 per cent., and the curd is left till sufficient acidity 
has developed for the removal of the whey. This 
may be anything from 15 minutes to 1 hour. 

Drawing the Whey.—The whey is drawn when it shows 
an acidity of :18 to -19 per cent. In dealing with small 
quantities of milk the curd is usually ripened in the vat, 
a rack and weight is placed on the curd for a few minutes 
then the whey is removed. 

Where a large quantity of milk is made up, the curd 
is more conveniently ripened on a cooler. In this case 
a rack covered with cloths is placed on the cooler, and 
when part of the whey has been run off the curd 1s 
lifted on to the cooler with a curd bucket ; all the small 
particles of curd are brushed up and placed on the pile 
of curd, which is then covered and left for about 15 
minutes. 

Ripening the Curd.—The curd is now cut into 9-in. 
squares, turned, and piled up two deep and again covered. 
This process is repeated at intervals of 15 imnutes till 
the curd is ready for milling. If the curd is soft, a rack 
and weights should be put on it, and if the acidity is 
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developing very quickly the curd is cut into smaller 
pieces and turned more frequently. If the acidity 
develops slowly the curd should be opened out and turned 
at longer intervals, say 20 to 30 minutes. 

Grinding.—When ready for milling the curd should be 
tough and pliable and should pull apart into thin leafy 
strips. The acidity of the whey draining from the curé 
should now be ‘8 to :9 per cent. Grinding reduces the 
curd into small pieces, and thus the salt may be more 
uniformly distributed, while it also facilitates the removal 
of moisture. | e 

After grinding, the curd is well stirred with the hands 
for 10 to 15 mintues before salting, and unless the 
acidity is developing quickly it may be covered with a 
cloth and left for a time to mellow and mature. 

Salting.—Salt is used at the rate of 1 oz. to 3 Ib. of 
curd or about 2 per cent., and after being well stirred 
in, the curd may be left for 10 minutes or so to allow 
the salt to be thoroughly dissolved. 

Vatting.—The temperature of the curd at vatting 
should not be above 70° F. or a loss of fat will result, - 
but if the curd is too cold at this stage it will not go 
together properly in the press. The mould is lined with 
a coarse cloth and the curd well pressed in. One corner 
of the cloth is turned over the curd when the mould is 
full and the followers put on. 

Pressing.—Pressing is necessary to form the curd into 
a compact mass and to get rid of the superfluous moisture. 

In order to get a good-shaped cheese it is necessary 
to be very careful when putting it to press and later on 
in turning, and the presses should not stand in a draughty 
or overheated place, the former causes the cheese to 
crack and the latter will result in a loss of fat. vo 

When the cheese is put to press the weight of the screw 
is applied, and the pressure i$ gradually increased tilt it 
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reaches about 10 cwt. in two hours’ time. The whey 
drainings from the press should contain -95 to 1 per 
cent. of acid. : 

In the evening the cheese is turned and the pressure 





DOUBLE-LEVER TWIN CHEESE PRESS 


increased to 15 cwt. Next morning the cheese may be 
bathed in water at a temperature of 140° F. for a few 
minutes, the object of this is to seal the coat and to 
produce a smooth even rind, but the process is not 
essential and may be omitted. When returned to press 
the cheese should be placed in a smooth cloth, and the 
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following morning the cheese is well greased with a 
small quantity of lard and a cap of thin calico placed on 
each end. The pressure is now increased to 20 to 30 
cwt., and in the morning the cheese is taken from press 
and bandaged. 

A 3-in. roller bandage of strong calico is firmly and 





FACTORY OR GANG CHEESE PRESS 


evenly applied, and the cheese dated and marked before 
taking it to the ripening room. 

Ripening.—The ripening room should be kept at 
a temperature of 60° to 65°F., in hot weather the 
windows will probably require shading, and for cold 
weather some kind of heating arrangement will be 
necessary. | 

The cheeses are placed on shelves and turned daily 
for the first two or three weeks, after that every other 
day is sufficient. Where a large number of cheese are 
made, self-turning shelves are very useful, as they save 
a lot of lifting. R.pening will occupy from four to six 
months, though many Cheddars are sold at three months 
old. 

Size of Cheddar Cheese.—A full-sized Cheddar cheese 
weighs 80 Ib. ; a truckle Cheddar from 8 lb. to 14 Ib. 
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CHAPTER XVII 
THE RIPENING AND YIELD OF CHEESE 


THE curd of all firm or pressed cheese when placed in 
the moulds is of an insoluble elastic character and is 
quite indigestible. During the ripening process its 
character gradually changes until it becomes mellow 
or ripe and easily digestible. One writer has likened 
the ripening of cheese to the maturing of a hard pear 
which when plucked is hard and unpalatable, but when 
kept a few days under suitable conditions becomes 
beautifully mellow and ripe. 

After cheese are removed from the press, bandaged, 
and kept a few days to a week in a room with plenty of 
fresh air circulating so as to dry the coats, they are 
removed to the ripening room, which is a room where 
the temperature can be controlled and the air feeees 
to contain the right degree of humidity. 

The ripening process may take anything from three 
weeks to four months for completion, the time being 
largely dependent upon the type of cheese and the 
methods employed in manufacture. Thus, for example, 
Cheshire cheese is made on three systems, the early 
ripening, medium, and long ripening. 

The early ripened cheese is marketed in three weeks 
to a month, the medium in about two months, and-the 
long ripening in three to four months. Cheese ripened 
quickly must be consumed when ready as they do not 
keep well afterwards. On the other hand, cheese made 
on the long-ripening system after ripe should keep in 
sound condition for nine to twelve months. The quick- 
ripening cheese is made by adding a larger quantity of 
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rennet and developing more acidity in the curd, the 
latter being the main factor. 

As acidity is produced by the growth of bacteria it 
follows that bacteria are to a great extent responsible 
for the ripening of cheese. As a result of the ripening 
process the casein is rendered soluble, and, in addition, 
characteristic flavours are developed, which changes are 
all brought about by a series of fermentations, enzymes 
as well as bacteria taking an important part in bringing 
about the ripening. 

The different fermentations which produce ripening 
are as yet not fully understood. The amount of a 
particular product needed to produce a particular flavour 
is sO minute that it is a very difficult matter to isolate 
it—hence the study of cheese flavours is wrought with 
difficulties. In practice it is found that the best- 
flavoured cheese is that which takes a comparatively 
long time to ripen and in which the fermentations take 
place gradually and continuously. The temperature at 
which ripening takes place to best advantage is 60° F., 
and 65° F. should be regarded as the maximum. Above 
this temperature cheese develops a sharp, pungent 
flavour as well as deteriorating in mellowness owing to 
the loss of fat which occurs owing to the cheese sweating. 
The lactic acid bacteria undoubtedly play an important 
part in the ripening, particularly in the early stages, 
but later on in the ripening process the numbers present 
diminish very considerably even so much so as to become 
a negligent factor. 

The fact that cheese ripens best at the temperature 
named does not preclude the possibility of ripening 
taking place at other temperatures. At a low tempcra- 
ture cheese will ripen even though the conditions are 
such as to preclude the possibility of the growth of 
bacteria. Cheese freshly made and put into cold storage 
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at a temperature of 40° F., will ripen in due course, 
though several months longer are required for it to 
become quite mature. 

Such cheese does not possess so fine or full a flavour, 
but is nevertheless good and ripe and the loss in weight 
that occurs is appreciably less, and it is often convenient 
to store cheese in this way. The enzyme galactase, 
which is normally present in milk, probably works freely 
when cheese is ripened under cold storage conditions, 
and the enzyme of rennet, lab or chymosin, added during 
the manufacture, continues its work, helping to produce 
maturity in the cheese. 

The growth of moulds such as penicillium glaucum 
also contributes to the ripening process more particularly, 
however, in blue moulded varieties of cheese such as 
Stilton. Many moulds grown under certain conditions 
produce enzymes and these act upon the curd. Yeasts, 
again, act to a certain extent, but more particularly. in 
some of the varieties of soft cheese. 

From these remarks on ripening it will be seen that 
it is most important to have present in the milk only 
such bacteria as are favourable to the production of 
good flavour in cheese. 

Many bacteria produce undesirable flavours and thus 
we may get as a result cheese possessing respectively a 
putrid flavour, bitterness, fishy flavour, vinegary flavour, 
etc. Even the lactic acid bacteria, to which so much is 
owing, may get out of control, and if allowed to develop 
to too great an extent will produce an acid-flavoured 
cheese which will also be hard and dry in texture, and 
this is a case of a friend becoming an enemy. 

Tt is important to regulate the amount of moisture 
present in the air of the ripening in order to prevent the 
cheese losing too much weight and becoming dry in 
texture. This can be done by the use of an hygrometer, 
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and damping the floors if the air is becoming too dry. 
Without the presence of suitable proportions of fat and 
moisture cheese cannot become mellow. 

The amount of fat present in cheese depends upon the 
quality of the milk used in manufacture, and the treat- 
ment adopted in the making so as to conserve the fat, 
the amount of moisture present is regulated also in the 
making process and subsequently in the ripening. The 
average period occupied in the ripening of a good class 
of cheese is three months. The quick-ripening process, 
however, has become popular amongst makers, as it 
enables them to market the cheese quickly and realize 
their money, but the best cheese is not produced in 
this way. 

The composition of Cheddar curd as compared with 
the ripe cheese is shown by Lloyd in the following 
igures— 


Curd 41-25 
Ripe Cheese | 35-58 


58-75 
64-42 


| Waiter. Water, | Solids Solids. 
 4b25 | 5875 
! 

Yield of Cheese.—During pening there is a gradual 
loss in weight due to the loss of moisture from the 
cheese. 

At first the loss occurs in much higher proportion 
than later on, and when the maximum is reached very 
little further loss takes place if the cheese is stored under 
suitable conditions as to temperature and humidity of 
the surrounding air. Generally speaking, the richer 
the milk the greater will be the yield of finished cheese, 
provided no unnecessary loss of fat takes place during 
the manufacturing process or subsequent ripening. 

In speaking of richness of milk this should apply to 
both the fat and casein contents. The former it should 
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be remembered is only mechanically entangled in the 
curd, but the latter actually forms the coagulum or 
curd. The fat assists in conserving the moisture in the 
cheese, thus, milk rich in fat produces moist and mellow 
cheese. Generally there is about two-thirds of a pound 
of casein present in milk for each pound of fat, but when 
the fat increases very much there is a slightly less 
proportion of casein. 

The yield of cheese varies in the case of different 
varieties, but in the case of Cheddar cheese the average 
of a season’s output should be approximately 1 lb. of 
ripe cheese for each gallon of milk. The yield varies at 
different periods of the year with the normal season’s 
fluctuating quality of the milk. Thus, in spring, less 
than 1 lb. of cheese will be yielded ; whilst in autumn 
the proportion will be greater than 1 Ib. 





| 


Average | Curd Shrink-| Cheese 
yteld of milk | Vol. of| taken Os age in | from one 





























Bere per cow per | milk. | from nies vipen- | gall. of 
day. press. ing. milk 
i aah eee | a eon 
Galls. Galls. | Ib. lb. Ib. Ib. 
April 2-02 81 | 73 69 4 85 
May 2-59 119 | 117 111 6 93 
June 2-64 132 = 132 123 9 93 
July 2°24 112 | 114 107 7 96 
August 1-82 91 | 99 91 8 1-00 
Sept. 1-58 79 873 82 54 1-04 
October 1-04 52 64 594 4} 1-14 
Average 1-99 95 98 92 6 -98 

















The above results by Lloyd in his experiments in 
Cheddar cheesemaking show the average yield of milk, 
curd, and cheese from herd of cows for each month 
during the years 1891 to 1898. 
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An unpressed cheese like Stilton loses considerably 
more in weight during the ripening, the yield of curd 
from milk in the first instance being considerably more 
than in the curd of firm or pressed cheeses. For 
example : 16 gallons of milk converted into Stilton will 
produce from 20 to 38l]b. of curd when ready for 
moulding, which in turn produces about 14 lb. of ripe 
cheese. | 





By the courtesy of “The Agricultural Garette”’ 


CHAPTER XVIII 


JUDGING AND MARKETING 


THERE are various points to be taken into consideration 
in judging the quality of cheese when ready for con- 
sumption. Flavour is, of course, the all-important 
point, and each variety of cheese has its characteristic 
flavour, which depends upon the method adopted in 
making and the fermentations that go on in the ripening. 
Commencing with good milk, it is possible to make at 
any dairy practically all varieties of cheese and to develop 
their characteristic flavours. Thus, Cheddar cheese, 
which has its home in the county of Somerset, is now a 
universal type and is made in very many different parts 
of the world. Again, Cheshire cheese, which is of an 
entirely different flavour and type, may be made success- 
fully elsewhere than in Cheshire, though it is an acknow- 
ledged fact that the best-flavoured cheese of its type. is 
that produced in its native locality in dairies where it 
has been made for generations. This is due to the 
dairy itself having become the seat or breeding-ground 
of the bacteria which are most suitable to producing 
the particular flavour of the variety of cheese always 
there manufactured. In investigating the particular 
types of bacteria present in the air of dairies it will be 
found that even the lactic acid bacteria (present in all 
dairies) vary considerably in size, form, and activity at 
different dairies where different cheeses are produced. 
Thus, to judge cheese, its particular type or variety is 
the first thing to consider, and this must be in accor- 
dance with the recognized fine flavour of the variety in 
question. The flavour should be clean and fully de- 
veloped, and the aroma nutty and agreeable, there 
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should be an entire absence of a hot, acrid bitter, or acid 
or other foreign aroma or taste. The texture should 
be in accordance with the variety. Thus, in Cheddar 
it should be solid, or compact, whilst in Cheshire a 
granular condition is desired. In any case, the cheese 
must be mellow and readily break down when rubbed 
in the fingers, so as to show that it contains a sufficiency 
of moisture and fat. On the other hand, there should 
be no excess of moisture present, and the texture should 
neither be pasty nor leathery, as such conditions indicate 
defective control of the manufacture. Cheese of a 
leathery or gutta-percha type of texture is usually got 
where too much fat is lost in the manufacture, and, 
owing to the presence of insufficient acid, the digestive 
process that takes place in the ripening has not properly 
developed. Other points of some importance in judging 
cheese are the colour and uniformity of salting and the 
general appearance and finish. Good cheese may some- 
times present a poor and unattractive appearance, but, 
generally speaking, this is not the case. Cheese that 
are out of shape and badly bandaged or dirty looking, 
through insufficient attention having been devoted to 
their appearance do not market to best advantage even 
if the flavour, texture, etc., are good. The colour of 
cheese made from milk that has not been artificially 
coloured varies according to the time of year, being 
palest in spring. When cows are getting practically 
nothing but grass as a food, the colour is best, as the 
green colouring matter of plants or chlorophyll, as it 
is termed, undoubtedly goes to make lactochrome, which 
is the primrose yellow colouring matter of the milk fat. 
Milk from which the fat has been removed is quite white 
in colour. A certain section of the public demand 
coloured cheese—hence artificial colouring matter is 
added to produce coloured cheese. 
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In judging the colour of cheese this should be uniform 
and free from streaks whether the colour is natural or 
artificial, Up to a certain point the deeper the yellow 
tinge of cheese the richer it looks—hence some makers 
always add just a small amount of artificial colouring 
matter at the seasons of the year when milk is very 
pale in colour. Streakiness or white patches is a fault 
often observed in coloured cheese, and is commonly 
caused by bacteria which have the power of producing 
a bleaching action upon the colouring matter. 

The uniform distribution of salt throughout the 
cheese is important, and there should be no cause for 
fault in this direction if the matter of salting has been 
properly attended to in the manufacture and the salt 
used is pure. There should be no excess of salt flavour, 
sufficient salt only being necessary to blend with and 
bring out the fine flavour of the cheese. 

The following points serve as a useful standard for 
the judging of cheese, and at many shows now the points 
scored by each exhibit (as compared with the maximum 
procurable) are shown. 

This is of considerable educational value to the 
exhibitor, indicating to him where his cheese, in the 
opinion of the judge, has failed. 


Flavour and aroma . . 50 
Texture, condition, and evenness of salting . 30 
Colour : 1 
General appearance and finish . . 10 
100 


Marketing.—The marketing of cheese made on the 
farms in this country is chiefly done through cheese 
factors. The cheese factors, or merchants, commonly 
buy the entire make of the farm for the season, agreeing 
to take delivery as the cheese is ready or at set times, 
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chiefly at the end of the season, and allowance is claimed 
for any cheese of inferior quality. It is not uncommon 
for the factor, after agreeing as to the price to be paid, 
to advance money to the farmers so that the latter will 
not have to wait until the cheese is ripe before being 
able to realize some of the capital, which is locked up 
for the time being in the form of cheese. 

In other cases the cheese is sold at cheese fairs, which 
are held at different places, whilst often the farmers 
supply the grocer retailer direct on much the same lines 
as he supplies butter. Factors usually take the cheese 
only when it is ripe and ready for sale, and thus act as 
middleman, merely instructing the maker as to the 
destination to which the cheese is to be sent. 

On the other hand, many factors have large stores or 
warehouses where cheese can be stored and ripened, 
and where the purchaser can pick and choose his wares. 
Cheese factories where the collected milk from many 
farms is converted into cheese also sometimes dispose 
of their make through factors, but in most cases supply 
the retailer direct. Unfortunately, there is in this 
country no official grading for cheese as abroad—hence 
the commonly-varying character of different lots of 
cheese marketed, which is very noticeable to the con- 
sumer. In many countries there are official grading 
stations where all cheese is graded by Government 
officials before it is shipped—hence the generally-uniform 
quality of imported cheese as compared with the home 
produced. Undoubtedly what. the market requires is 
cheese of uniform quality as well as quantity, and such 
secures the best trade. | 

Thus it is that the New Zealand makes of cheese 
have come into such favour during the past few years. 
Cheese which is not fit to pass the graders is not allowed 
to be exported, hence the reputation of the cheese we 
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import into this country is enhanced. All the cheese 
exported is stamped with the Government grading mark. 
It is generally the case that a country which specializes 
in food production and which desires to secure the best 
British market, retains at home all inferior goods. This 
is well instanced by Denmark, which keeps back all 
inferior butter and bacon for its home consumption. 
Markets, of course, vary considerably in their require- 
ments and these must be studied by the suppliers. 
Thus, in the matter of colour, London and the South 
generally require pale or uncoloured cheese, whilst in 
the North coloured cheese is mostly in demand. Some 
districts demand cheese of a soft character others of a 
firm type, so that not only has the variety of cheese to 
be considered but the make of that variety modified to 
suit local requirements. Many varieties of cheese which 
sell well in their own district would hardly sell at all 
outside. Furthermore, very many varieties of foreign 
cheese sold in London meet with no demand in the 
provinces. The makes of British blue moulded cheese, 
such as prime Stilton and Wensleydale, are chiefly 
bought up and served in clubs and high-class hotels 
and restaurants, and are not appreciated at all and even 
disliked by the average public. Thus it will be seen 
that, however good a class of cheese is produced, its 
particular market has to be found in order to realize it 
and sell to the best advantage. 
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Book-keeping, Modern Methods of 

By R. H. Epps, Chartered Accountant F - Net 4/- 
Branch Accounts 

By P. Taa@arr. A.S.A.A. F ‘ ‘ - Net 38/- 
Builders’ Accounts and ae 

By RosBert G. LEGGE 2 ; ‘ - Net 3/6 
Business Book- neeping 

By J. RouTLey ; ; ; - Net 3/8 
Club Accounts , 

By C. A. Houumay, A.S.A.A. . : F -. Net 38/6 
Commercial Goodwill 

By P. D. Leagr, F.C.A. ‘ ; ‘ - Net 2L/- 


Company Accounts 
By ARTHUR COLEs. Revised by W. C. Woon, 
A.C.I.S. Net 7/6 
Consignments, Account Sales, and Accounts it 
Current af 
By E. J. Hammonn, A.O.1L8., ALAA. . - Net 5/- 


Cost Accounting | 

By W. B. Lawrence, O.P.A. . Net 21/- 
Cost Accounts in Principle and Practice 

By A. Cuirrorp Ripeway, F.C.A. . . Net 5/- 
Cost Accounts for the Metal Industry 

By H. EB. Parkes, M.Com., A.C.W.A. : - Net 10/6 
Costing and Price Fixing 

By J. M. Scorr Maxwes.1, B.Sc., F.C.W.A. -. Net 6/- 
Costing, A Primer of 

By R. J. H. RYALu : . ; ‘ - Net 6§/- 
ede ts Dictionary of es 

By R. J. H. RYALu : . Net 10/6 
Costing, ‘Theory and Practice of . 

By E. W. Newman, F.C.A. , : - Net 8/6 
Costs for Manufacturers 

By C. Smrra . ‘ . Net 5§/- 
Depreciation and Wasting Aseets 

By P. D. Leaxs, F.O.A. ‘ - Net 15/- 


Dictionary of Book- keeping : 
By R. J. Porters, F.0.R.A. . ° ° - Net 7/6 


4 


Book-keeping and Accountancy—contd.. 


Estimating 

By T. H. HarGrRave ‘ ‘ 7 . ~ Net 
Executorship Accounts 

By ©. TowNsEND . | : . Net 
Foreign aeeuenee Accounting — 

By C. Dsor6p : ‘ . Net 


¥ull Course in Book- keeping 

By H. W. Porrirr and W. NIcKLIn, A.S.A.A. Net 
Graded Book-keeping Exercises for 

Commercial Schools 

By A. J. FAvELL, B.Sc., ACIS.  . ‘ ° ° 
Higher Book-keeping and Accounts 

By H. W. Porrirr and W. NICKLIN, A.S.A.A. Net 
Holding Companies 

By A. J. Stwons, A.O.A. (Hons.) a ‘ - Net 
Hotel Book-keeping _. : : ' . Net 
Manual of Cost Accounts 

By H. Juxnirus Lunt, F.C.A., F.C.LS., F.0.W.A. Net 
Notes of Lessons on Berks meepita 

By J. RovurTLey ‘ ; - Net 
Practical Auditing 

By E. BE. Spicer, F.C.A., and E. C. Pseaiimr, F.0.A. Net 


Principles of Accounts 
By J. SterHenson, M.A., ae D.Sc. 


Part I, 3/6 Part II 
Principles of Auditing 

By F. R. M. De Pavuta, O.B.E., F.C.A. . « Net 
Principles of Book- keeping =xpramec 

By I. H. HUMPHRYS ; - Net 


Questions and Answers in Book- keeping and 
Accounting. By F. F. SHARLES, F.\S.A.A. . Net 
Railway Accounts 
By O. H. Newron, F.A.A. ; 2 » Net 
barrie a! s Elementary Book- keeping 
y F. F. Saarzes, F.S.A.A., F.C.1.8. . . . 
nace nen ne siapiee 
By C. D. CoRNELL Net 


Sinking Funds, neeceve Funds, aaa Deprecia- a 
tion. By J. H. Burton, AS.A.A. . « Net 


5 


— 
7/6 
5/- 

15/- 


2/- 
5/- 


10/6 
2/6 


7/6 
3/6 


5/- 
78 
2/6 
10/6 
10/6 
3/6 
2/- 


CAREERS, ETC. 


Authorship and Jourealen 


By ALBERT E. BULL : ° ° - Net 
Banking as a Career 

By F. A. WILLMAN, Cert. A.I.B. ‘ ‘ . Net 
Game of Commerce, The 

By HERBERT KENDRICK . j Net 
How to Become an Auctioneer and Estate 

Agent 

By W. F. Noxss, F.A.T. , . Net 
How to Become a Company Secretary 

By E. J. Hammonp, A.C.1S. . . Net 
How to Become a Private Secretary 

By J. E. McLacuian, F.1.P.8. (Hons.)  . . Net 
How to Become a Qualified Accountant 

By R. A. Wrrry, F.S.A.A. ; ‘ : . Net 
How to Choose Your Career 

By W. Lzsum Ivey, M.C. P ; . Net 
How to Secure a Good Job 

By W. LEstm Ivey, M.C. ; . ° . Net 
Journalism as a Career 

Edited by W. T. CRANFIELD . a‘ ° » Net 


CIVIL SERVICE 


Civil Service Arithmetic Tests 


By P. J. VARLEY-TIPTON : ‘ ‘ » Net 
Civil Service Essay pune 

By W. J. Appis, M.A... ‘ ; - Net 
Civil Service Guide 

By A. J. LAWFORD JONES : . Net 


Civil Service Practice in Précis Writing 


Edited by ARTHUR REYNOLDS, M.A. (Oxon) - Net 


Copying Manuscript, Orthography, Hand- 
writing, etc. 


By A. J. LAwrorp JONES - ; ‘ - Net 
Elementary Précis Writing 
By WALTER SHAwcROsS, B.A. . - Net 


Guide to Indexing and Précis Writing 
By W. J. Weston, M.A., B.Sc., and E. Bowker Net 


6 


PRICB 


3/6 
3/6 
3/6 


3/6 
3/6 
3/8 
3/6 
3/6 
3/6 
5/~ 


2/6 
2/8 
2/6 
2/6 


3/6 
2/- 
2/- 


COMMERCE, ETC. 


Commerce for Commercial and Secondary 
Schools 


By A. J. Fave.ni, B.Sc.(Econ.), A.C.1.S. . ‘ 
Commerce, Stage I 

By A. James, F.F.T.Com., F.R.Econ.S. . 
Commercial Handwriting and Corre- 

spondence — ; ; : : ; - Net 

Commercial Practice 

By ALFRED SCHOFIELD, B.Sc. (Econ.) - Net 
Elements of Commerce 

By F. Heywoop, F.C.LS. ; 4 ; » Net 
How to Study for Examinations 

By D. Cooper : ; ° ° ; 
Manual of Business Training . Net 
Modern Business and Its Methods 

By W. CAMPBELL, Chartered Secretary ‘ . Net 
Popular Guide to Journalism 

By A. KINGSTON . . Net 
Practical Journalism and Newspaper Law 

By A. Baker, M.J.I., and E. A. Cope ‘ Net 
Principles and Practice of Commerce 

By James STEPHENSON, M.A., M.Com., D.Sc. . Net 
Principles of Business 

By JaMEs STEPHENSON, M.A., M.Com., D.Sc. 

Part I, Net 2/6; .. . Part Il, Net 
Questions and newer on Commerce. Stage I 

By A. J. Faveuy, B.Sc. (Econ.), A.C.1LS. . . Net 
Questions and Answers on Business Practice 

By E. J. Hammonp, A.C.1.8., ALAA... . Net 
Routine of Commerce 

By ALFRED SCHOFIELD, B.Sc.(Econ.) ‘ . Net 
Short Story Writing and Free Lance 

Journalism 

By SypNEeyY A. MOSELBY . ; ‘ . Net 
Theory and Practice of Commence 

Edited by F. Heretis, F.C.LS. ; ‘ . Net 
Wholesale and Retail as 

By W. CAMPBELL . ‘ : : » Net 


7 


3/6 
2/6 
9o/- 


4/~ 


7/6 
7/8 


5/- 


ENGLISH AND COMMERCIAL 


CORRESPONDENCE 

_Business Letters in English 

By W. J. WESTON, M.A., B.Sc. ; - Net 
Commerce and Correspondence 

By E. H. Grout, B.Sc.(Hecon.) ; : - Net 
Commercial Correspondence and Commercial 

English. ; : . Net 

Commercial Dictionary. : . Net 
Correspondence of Commerce, The 

By A. Rispon Patmer, B.Sc., B.A. : - Net 
Dictionary of Correct English, A 

By M. A. Prinz, M.A... Net 


English and Commercial Correspondence 

By H. NaGAokKa and D. THEOPHILUS, B.A. ; 
English Composition and Business 

Correspondence 

By J. F. Davis, D.Lit., M.A., LL.B. (Lond.) . Net 
English Exercises. A Book of momonyms 

By B. 8S. Barrett ; 
English for Commercial Students 

By H. W. HovucHtTon ‘ ° - Net 
English Grammar and Composition 

By W. J. Weston, M.A., B.Sc. (Lond.) . - Net 
English Mercantile Correspondence . Net 
Guide to Commercial Correspondence 

By W. J. Weston, M.A., B.Sc. (Lond.) 
How to Teach Commercial pneieh 


By WALTER SHawcross, B.A. . ‘ - Net 
Manual of Commercial English 
By WALTER SHawcrRoss, B.A. . Net 


Manual of Punctuation. By W. D. WenstEr 
New Era Spelling Manual 
By H. J. Bower .. ‘ ; ; 7 
Pocket English Dictionary : Net 
Principles and Practice of Commercial Corre- 
spondence. By J. StepHEenson, M.A., M.Com. Net 


Punctuation as a Means of papeeoen 


By A. E. Lovet, M.A. . . Net 
Synonyms and Antonyms, Pitman’ s Book of 
Net 
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PRICE 
3/6 
5/- 


3/6 
1/6 


2/6 
3/6 


2/- 
3/6 
2/6 


4/8 
3/6 


2/6 
3/6 


3/6 
1/- 


2/6 
1/8 


7/68 
1/- 
2/8 


GEOGRAPHY AND HISTORY 


Commercial Atlas of the World 


Commercial Geography of the British ss eo 


Abroad and Foreign Countries 


Commercial sti aed of the British 
Isles . 


Commercial assieanke of the World 


Commercial History 
By J. R. V. MarcHant, M.A. 


Economic Geography 
By John McFariang, M.A., M.Com. 


Economic Geography, The alas of 
By R. N. RupMosE BRown é 


Economic Resources of the Empire 
Edited by T. Worswick, O.B.E., M.Sc. 


Elements of Commercial Geography 
By ©. H. Grant, M.Sc., F.R.Met.Soo. 


Elements of Commercial History 
By Frep Hatt, M.A., B.Com., F.C.LS. 


mcography of Commerce, The 
By W. P. Rourrer, M.Com. ‘ ; 


History of Commerce, The 


Net 


Net 


- Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


By T. G. Wriiiams, M.A,, F.R.Hist.S., F.R.Econ.S. Net 
Main Currents of Social and Industrial Change, 


1870-1924 
By T. G. Wrtuiams, M.A. 


Outlines of the Economic te of maelene 


By H. O. MerepirsH, M.A., M.Com . 


Principles of Commercial History 
By J. STEPHENSON, M.A., M.Com., D.Sc. 


Rise of British Commerce, The 
By K. G. Lewis, B.A., and N. Branton 


Statistical Atlas of the World, A 
By J. STEPHENSON, M.A., M.Com., D.S8e. 


2 9 


Net. 


Net 


~ Net 


- Net 


PRICE 


5/- 


3/- 


2/8 
4/6 


5/6 
10/6 


6/- 


5/- 


5/- 


5/- 
7/8 
7/8 


3/6 


78 


ECONOMICS 


Dictionary of Economic and Banking Terms 
By W. J. Weston, M.A., B.Sc., and A. CREw . Net 


Economics Educator 


Edited by J. H. Jones, M.A. Three Vols. . Net 
Economics for Business Men 

By W. J. WESTON, M.A., B.Sc. < : - Net 
Economics for Everyman 

By J. E. Le RossiagNo. ; . Net 
Economics of Private Enterprise, The 

By J. H. Jones, M.A... Net 
Economics of Instalment Trading ‘and ‘Hire 

Purchase. By W. F. Crick. . Net 


Economics of the Manufacturing Business 
By W. A. Stewart JONES, F.C.W.A., F.S.S. 


Economics of the Wholesale and Retail Trade 
By JamMES STEPHENSON, M.A., M.Com., D.Sc. 


Elements of Political peony 


By H. Hatt, B.A. : : . Net 
Exercises in Econo niice 

By A. PLUMMER, M.Sc. (Econ.), M.A., LL.D. . Net 
Guide to Political Economy 

By F. H. Spencer, D.Sc., LL.B. : ‘ - Net 
Industrial Combination in England 

By P. FrrzGeratp, D.Sc.(Econ.) . F - Net 
Introduction to Business Economics 

By J. StmpHenson, M.A., M.Com., D.Sc. ° ‘ 
Outlines of Central Government 

By JoHn J. CLARKE. M.A., F.S.S.. ‘ Net 


Outlines of Industrial and Social Economics 
re JOHN J. CLARKE, M.A., F.S.S., and James E. PRATT, 


A.C.L.8. . Net 


Outlines of Local Government of the United 
Kingdom (and the Irish Free State) 


By JoHn J. CLARKE, M.A., F.S.S. . ; . Net 
Plain Economics 

By JoHn LEE, M.A., M.Com.Sc. : ‘ - Net 
Principles of Economics 

By L. A. RuFener, Ph.D. , : . . Net 
Substance of Economics, The 

By H. A. SILVERMAN, B.A. (Econ.) . ‘ - Net 


10 


PRICE 
3/- 
63/- 
3/6 


7/6 
5/- 
3/6 
3/- 


2/- 
3/6 
10/6 
3/6 


5/— 
1/6 


5/- 
3/6 
16/- 


BANKING AND FINANCE 


Answers to Questions Set at the Examina- 
tions of the Institute of Bankers 
By L. L. M. Minty, Ph.D., B.Sc., Econ., B.Com.— 


Foreign Exchange. Part I & Part IT Each Net 
Economics. Part I & Part II ; - Each Net 
een Grammar and Composition. Part I Net 


in Part II . Net 
Banker as a Lender, ‘Ake 
By F. E. STEELtz a. ‘ ‘ ‘ - Net 
Bankers’ Advances 
By F. R. Steap. Edited by Sm Joun Paget, K.0. Net 


Bankers’ Advances aeainet Produce 


By A. Witiams, A.I.B. Net 

Bankers and the Property Statutes of 1925 
and 1926. By R. W Jonss ; . Net 

Bankers’ Credits 

By W. F. SPALDING ; . Net 
Bankers’ Securities Against Advances 

By LAWRENCE A. Foaa, Cert. A.1.B. ‘ . Net 
Bankers’ Clearing House, phe 

By P. W. MatrrHews ‘ : ‘ - Net 
Bankers’ Tests 

By F. R. Steap ; . Net 
Bank Organization, Management, etc. 

By J. F. Davis, M.A., D.Lit., LL.B. (Lond.) . Net 
Bills of Exchange Act, 1882, The 

By M. H. Mrarau, B.Com. : Net 


Bills of Exchange Acts, A Practical Exam- 
ination of the 


By C. H. FENNELL ‘ ‘ ‘ . Net 
Cheques. By C. F. Dsceions ° ‘ . Net 
Dictionary of Banking 

By W. THOMSON. ‘ . Net 


Dictionary of Banking Terms in Three 
Languages, aeee: -French- eae) 
By L. HERENDI ; Net 
Dictionary of the World’ Ss Currencies and 
Foreign Exchanges 


By W. F. SPALDING : - Net 
Discount Market in London, The ‘ 
By H. W. GREENGRASS . : ° ‘ - Net 


ll 


PRIOE 


10/6 
6/- 
7/8 

10/6 


6/- 


7/6 


6/- 


30/- 


21/- 


30/- 


Banking and Finance—contd. 
Eastern Exchange, Currency, and Finance 


PRION 


By W. F. Spatpine ; ‘ . Net 15/- 
Elements of Banking 

By J. P. Ganpy ‘ Net 2/- 
English Banking ‘Adeainietration: An Outline of 

By JosepH Syxxs, B.A. (Hons.) ; . Net 2/6 
English Banking Methods 

By L. L. M. Minty, Ph.D., B.Sc., B.Com. . Net 18/- 
English Composition and Banking Corre- 

spondence 


By L. BE. W. O. Fotitsroox-Leceatr, M.C., B.A. Net 6§/- 
Foreign banking Systems 


By H. PARKER WILLIs and B. H. BeogHarr . Net 2]/- 
Foreign Exchange and Foreign Bills in Theory 
and in Practice. By W. F. SPaLpIna . Neb 7/6 
Foreign Exchange, A ne Teaee ’ 
By W. F. SPaALpING : - Net 8/6 
Foreign Exchanges, Aithmete aiid Practice 
of the. By A. G. Suaa, Cert. AIB. . . Net 38/6 
Foreign Trade, The panence of 
By W. F. SPALDING : . . . Net 7/6 
Functions of Money, The 
By W. F. SPALDING : : ; - Net 7/6 
London Money Market, The 
By W. F. Spatpine : , . Net 10/6 
Money, Exchange, and Banking 
By H. T. Easton, A.1.B. é Net 6/- 
Notes on Banking and Commercial Law 
By T. Liorvp Davies ; ‘ . Net 8/- 
Practical Banking 
By J. F. G. Baasuaw, Cert. A.I.B. ; Net 7/6 
Theory and Principles of ao Banking, ane 
By Wiiu1am A. SHaw, Litt.D 12/6 
Theory and Practice of Finance, The 
By W. Cottin Brooks . . Net 10/6 


Title Deeds Old and New 
By Francis R. Strwap. te ° , - Net 6/- 
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INSURANCE 
Actuarial Science, The Elements of 


By R. E. UNDERWOOD, M.B.E., F.LA.  . . Net 
Average Clauses and Fire-Loss Apportion- 
ments. By E. H. Minnion, F.C.11. . . Net 


Building Construction, Plan Drawing, and 
Surveying in Relation to aoe misurance 


By D. W. Woon, M.B.H. : Net 
Burglary Risks 

By E. H. Groot, B.Sc., A.C.LI. : ‘. Net 
Business Man’s Guide to peuente The 

By A. PHILPoTT ; ° Net 


Casualty Insurance 
By C. J. CROBAUGH, M.A., and A. BE. Reppine, B.S. Net 


Compound Interest, Principles of 

By H. H. Epwarps ‘ - Net 
Dictionary of Accident ‘Insurance 

Edited by J. B. WELson, LL.M., F.C.1.1., F.C.1.8. Net 


Fire Extinguishment and Fire Alarm Systems 


By R. NorTHWwoopD : ‘ - Net 
Fire Insurance, Common Hazards of 
By W. G. Kusier RIDcey, F.O.1L1. ° - Net 
Fire Insurance, Dictionary of 
Hdited by B. O. Remineron, F.C.I1.1. ‘ Net 
Fire Insurance, Principles and Eracuce of 
By F. GopwIn é : . Net 
Fire Insurance, The Law of 
By J. Row.att, B.A. ‘ ‘ . Net 
Fire Policy Drafting and Endorsements 
By W. O. H. DARLEY : ° . . - Net 
Fire Waste. By G.E. Kpay.. ; . Net 
Guide to Marine Insurance 
By Henry KEATE . ‘ é ‘ . - Net 
Insurance 
By T. E. Youne, B.A., F.LA., FLR.AS, . - Net 


Insurance Office Organization and Routine 
By J. B. WeErson, LL.M., cinta Peers and F. H. 


SHERRIFF, F'.I.A. . ‘ - Net 
Insurance of Profits. By A. G. Mattes . Net 
Insurance of Public Liability Risks 

By S. V. Kirxpatricr, F.C.LI,. ‘ ‘ « Net 
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PRIOB 


5/- 


8/6 


6/- 
10/6 
3/8 
25/— 
5/- 
60/- 
7/8 
5/- 
30/- 
3/- 
7/8 


7/9 
2/8 


3/6 
10/6 
7/8 
5/- 
5/- 


Insurance—contd. 
Law and Practice as to Fidelity Guarantees 


By G. Evans and F. H. Jonsgs é : . Net 
Law of Accident and ouuneensy msutance 

By F. H. JONES , 3 - Net 
Law of Nesligence 

By J. B. Wetson, LL.M., F.C.1.1., F.C.LS. . Net 


Life Assurance from Proposal to Policy 
By H. Hoskine aa F.I.A., A.C.L1., and V. W. 
TYLerR, F.I.A. - Net 


Life Assurance, Dictionary of 
Edited by G. W. po F.1.A., and F. H. SHERRIFF, 


FIA. . : . Net 
Life A meance: Guide to 

By S. G. Letau, F.LA. . ; : ° « Net 
Marine Insurance of pees: one 

By F. W. 8S. Poote - : . Net 
Motor Insurance. By W. F. Topp : . Net 


Pension and Superannuation Funds, Their 
Formation and Administration Explained 
By BERNARD ROBERTSON, F.I.A., and H.Samugts Net 


Pension, Endowment, Life Assurance, and 
Other Schemes for Commercial Companies 
By H. Doveuarty, F.C.LI.. ‘ . Net 


Personal Accident, Disease, adit Sickness 
Insurance, The Principles ane PaacUce of 


By J. B. WE son, LL.M. ; - Net 
Physiology and Anatomy 
By H. GARDINER, MS., F.R.CS. : : - Net 


Principles and Practice of Accident paeut aac 


By G. E. BANFIELD, A.C.1.1.. ; Net ~ 


Principles of Insurance. By J. Atrrep Exe Net 
Successful Insurance Agent, The 


By J. J. Biscoop, B.A., F.C.1.8., J.P. . - Net 


Talks on Insurance Law 
By J. A. Watson, B.Sc., LL.B. , - « Net 


Workmen’s Compensation Insurance 
By C. E. Gotpine, LL.D., F.C.1.1., F.S.S. « Net 
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PRICB 


6/- 
7/8 


5/- 
6/- 


50/- 
5/- 
15/- 
6/- 


5/- 


6/- 


26 
3/6 


5/—- 


SHIPPING 
Case and Freight Costs ; 


By A. W. EH. CROSFIELD Net 
Exporters’ Handbook and Glossary, The 
By F. M. DUDENEY ; Net 


How to Export Goods. By F. M. DupEenEY. Net 
How to Import Goods. By J. A. Dunnack . Net 
‘Import and Export Trade. By A.S. Harvey Net 
Importer’s Handbook, The. By J. A. DunnacE Net 


Manual of Exporting 
By J. A. DunnaagE, F.S5S., F.C.1., A.M.Inst.T. . Net 


Shipbroking, Introduction to 


By C. D. MacMurray and M. M. CREE . - Net 
Shipping. By A. HALL and F. HEywoop - Net 
Shipping and Shipbroking 

By C. D. MacMurray and M. M. CrBeE . « Net 
Shipping Business Methods 

By R. B. Pau : : . Net 
Shipping Finance and Accounts 

By R. B. Pau P » Net 
Shipping Office Organization, Management, 

and Accounts. By ALFRED CALVERT. . Net 
SIIPpie Terms and pnbaees 
By J. A. DUNNAGE " : ° - Net 


INCOME TAX 


Income Tax, Introduction to 


By E. D. Fryer, A.L.A.A. ; . ° - Net 
Income Tax, Notes on 

By W. S. CARRINGTON, Chartered Accountant - Net 
Income Tax, Snelling’s pEacecet 

By C. W. CHIVERS : ° - Net 


Income Tax Relief, Double 
By H. E. SEED and ‘A. W. RAWLINSON . » Net 


Income Tax Reliefs 
By A. W. RAWLINSON, A.C.A, . - Net 
Income Tax, Super-Tax, and Surtax 


The New Law Explained 
By V. Watton, F.C.A., F.R.S., F.R.Econ.S. . Net 


15 


PRIOR 


2/- 


7/8 
2/- 
2/- 
21/- 
10/8 


10/6 


3/6 
2/- 


15/- 
5/- 
2/6 
6/- 
2/6 


2/6 
3/6 
3/6 


10/6 


7/6 


SECRETARIAL WORK, ETC. 


Chairman’s Manual 
By GuRDON PALIN, and ERNEST MartTIn, F.C.LS. Net 


Company Registrar’s Manual, une 


By J. J. QUINLIVAN : - Net 
Company Secretarial Work 
By EH. Martin, F.C.1.S. . » Net 


Company Secretary’ s Vade Mecum | 
Edited by P. Tovey, F.C.1.S. Revised by CO. W. Apams, 
A.C.LS. et 
Dictionary of Secretarial Law and Practice 


Edited by Paruie Tovey, F.C.1.S. . Net 
Examination Notes on Secretarial Practice 
By C. W. Apams, A.C.LS. Net 
Formation and Management of a Private 
Company 
By F. D. Heap, B.A. : . Net 


Guide for the Company Secretary 
By ArTHur CoLEes. Revised by W. CrCcIL ce 
A.C.L.S. Net 
Guide to Company Secretarial Work 
By O. OLtpHaM, A.C.1S. period by bi K. batter on 


A. %, 1.8. (Hons.) ‘ Net 
Honorary Secretaryship 

By W. B. THORNE . . . . Net 
How to Take Minutes - 

Hdited by E. Martin, F.C.LS, , ° . Net 
Meetings 

By F. D. Heap, B.A. . Net 


Outlines of Transfer Procedure in Connection 
with Stocks, Shares, etc. 
By F.. D. Heap, B.A. (Oxon), Barrister-at-Law . Net 
Practical Secretarial Work 
By Henry I. Les, A.LS.A., ERCUROTEES ceria; 
and WiriLtiaAmM N. Barr. Net 
Practical Share Transfer Work 
By F. W. LippinaetTon . . Net 
Questions and Answers on Secretarial Practice 
By E. J. Hammonp. ree by es K. ey 
A.C.1.S. (Hons.) : Net 
Secretary’s Handbook 
Edited by Sm H. KE. Buarn, O.B.E. . Net 
Transfer of Stocks, Shares, and Other 
Marketable Securities 
By F.D..Hmap, BA. . -  « « Net 
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PRICE 


10/6 


2/- 


3/6 


2/6 


7/6 


3/6 
2/6 
2/6 


3/6 


7/6 


(8/6 


7/6 
5/~ 


7/8 


INDUSTRIAL ADMINISTRATION 


Dictionary of Industrial Administration 
Edited by J. LEE, C.B.E., ieee M.Com.Sc. Bey 
Vols. : ‘. Net 


Employment Management | 
Compiled and Edited by DANIEL BLOOMFIELD . Net 


Engineering Factory PUpphes 


By W. J. Hiscox . ° ~ Net 
Factory Administration in Practice 

By W. J. Hiscox .«. Net 
Factory Lay-Out, Planning and Progress 

By W. J. Hiscox . Net 


Factory Organization 
By C. H. Norrscortt, M.A., Ph.D., O. SHELDON, B.A., 
J. W. WARDROPPER, BSe., B.Com. Bove A, and 


L. Urwick, M.A. . - Net 
Fair Wage, A By 5. Barren ~  «  « Net 
Industrial Conflict 

By the Riaut Hon. GrorGE N. BARNES . Net 
Industrial Control (Applied to Manufacture) 

By F. M. Lawson, A.M.I.C.E., A.M.I.Mech.E. . Net 
Industrial Organization 

By JoHN LEE, C.B.E., M.A., M.Com.Sc. . . Net 
Industrial presnieeuen, The Evolution of 

By B. F. Sur ups, M.A ‘ . Net 
Introduction to Industrial Administration, An 

By J. Les, C.B.E., M.A., M.Com.Sc. ‘ Net 
_apout Organization 

By J. Cunnison, M.A. . ‘ . Net 
Lectures on Industrial Administration 

Edited by B. Muscrio, M.A. ; - Net 
Letters to an Absentee Director 

By Joun Les, C.B.E., M.A.,M.Com.Se. . . Net 
Management 

By J. Les, C.B.E., M.A., M.Com.Sc. ‘ - Net 
Modern Industrial Movements 

Edited by D. BLOOMFIELD ; - Net 
New Leadership in Industry, The 

By 8. A. LEWISOHN : . Net 


Outlines of Industrial Administration 
By R. O. Herrorp, H. T. Dae: and H. Q. 
JENKINS — ‘ ‘ ° - Net 
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PRICE 


63/- 
8/6 


8/6 
7/6 


7/6 
2/6 


3/6 
8/6 
5/- 
10/6 
3/- 
7/6 
6/- 


5/- 
10/8 
7/6 


Industrial Administration—contd. 
Philosophy of Maneecment The 


By OLIveR SHELDON, B.A. Net 
Principles of Industrial ‘Adininistation: ‘An 
Introduction to 
By A. P. M. Fiemina, C.B.E., M.Sc., M.I1.E.E., 
and H. J. BRocKLEHURST, M.Eng., A.M.LE.E. . Net 
Principles of Industrial Welfare 
By J. LEE, C.B.H., M.A., M.Com.Sc. .- : . Net 
Problems of Labour 
Compiled and Edited by DanreL BLoomrietp . Net 
Research in Industry 
By A. P. M. Fremine, C.B.E., M.Sc., M.1.E.E., 
and J. G. PEARCE, B.Sc., A.M,1.E.E. Net 
Sharing Profits With Employees 
By J. A. Bowler, M.A Net 
Time Standardization of Workshop Operations 
By T. Pitxineron, M.I.Mech.E. : - Net 
Welfare Work in Industry 
Edited by E. T. KEtiy . : ‘ : - Net 
Workshop Committees 
By C. G. RENOLD . : ; ‘ i . Net 
BUSINESS ORGANIZATION AND 
MANAGEMENT 
Business Management 
By PERCIVAL WHITE : ; ; . Net 
Clubs and Their Management 
By F. W. PIxtey . Net 
Colliery Office Organization and Accounts 
By J. W. INNES, F.C.A., and T. C. CAMPBELL, F.C.I. Net 
Commercial Management 
By C. L. BoLtrne . Net 
Counting -House and Factory Organization 
By J. GmLMouR WILLIAMSON. . Net 
Drapery Business Organization, Management 
and Accounts. By J. Ennest Bavizxy . Net 
Filing Systems. By E. A. Core . Net 
Flour Milling Industry, Organization and 
Management of the. By E. L. Pearson. Net 
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PRIOB 


10/6 


3/6 
5/- 


8/6 


10/6 
10/6 
16/- 
5/- 
1/- 


15/- 
10/6 
7/6 


10/6 


7/6 


7/6 
3/6 


12/6 


Business Organization and Management—contd. 


Grocery Business Organization and Manage- 
ment. Bue) L. T. BEECHES O.B.E., and J. A. 


SMART ; Net 
Hire-Purchase Trading 

By CuNLIFFE L. BOLLING ~ ° ° - Net 
Hotel Organization, Management, and 

Accountancy 

By G. De Bont, ke ropeee and F. F. SHARLEsS, 

F.S.A.A., F.C.LS. . Net 
How to Manage a peat nore 

By P: Hosss . ‘ : ; . Net 


How to Organize Bazaars, Concerts; Fétes, 
Exhibitions, etc. 


By F. ATTFIELD FAWKES , , ; . Net 
Ironmongery and pronmonsers: necounts 

By S. W. FRANCIS . F ; 5 Net 
Multiple Shop Oreanization 

By A. E. HAMMOND ; , . Net 
Office Machines, Appliances, and Metmods 

By W. DEsBorRovaH, F.C.I. ; Net 


Office Organization and Raaadamene: 
Including Secretarial Work 
By LAWRENCE R. DIcKsEE, M.Com., F.C.A., 


and Sin H. E. Bian, C.B.E. . ‘ P ~ Net 
Organization of a Small Paes The 

By W. A. SMITH : ; . . Net 
Self-Organization for Business Men 

By Moriey Darnow, B.Sc.(Hons.), Lond. . Net 


Solicitor’s Office Organization, Management, 
and Accounts 


By E. A. Cope and H. W. H. Rosins ‘ - Net 
Stockbroker’s Office, ane 

By J. E. Day. z : : ‘ - Net 
Stores Accounts and purrs control 

By J. H. Burton . : 2 - Net 
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PRIOR 


6/- 


10/6 


10/6 


3/6 


6/- 


3/6 


6/- 


7/6 


2/6 


6/- 


7/6 


5/~ 


MUNICIPAL WORK 


Local Government of the United Kingdom, 
and the Irish Free State The 


PRIOB 


By J. J. Cxargs, M.A., F.S.S. ' ; . Net 12/6 
Municipal Accounting Systems 

By S. WurreneaD, A.S.A.A., AOS. . Net 5/- 
Municipal Audit oe ance 

By the same Author : ; ‘ . Net 3/8 
Municipal Book-keeping 

By J. H. McCaun, F.S.A.A. ‘ . Net 7/6 
Municipal and Local Soweruanens Law 

By H. E. Smrrx, LL.B. . . Net 10/6 
Municipal Organization 

By M. H. Cox, LL.B... Net 5/~ 
Municipal Student’s Examination Notebook 

By 8. Wurreneap, A.S.A.A., A.C.LS. ; . Net 7/6 


Municipal Series 
Edited by Wiiu1am Bateson, A.C.A., F.S.A.A. 
Describes the Organization and Administration in the 
Various Departments of a Municipality. 


Principles of Organization 


By W. Bareson, A.C.A., F.S.A.A, . . Net 3/6 
Education Department 

By A. EH. lem, B.Sc., LL.D. . . - Net 7/6 
Electricity Undertaking 

By C. L. E. Srewanrt, M.1.E.H. : . Net 6/- 
Finance Department 

By W. Bateson, A.C.A., F.S.A.A. : - Net 7/6 
Gas Undertaking 

By BE. Upton, F\S.A.A.. . Net 5/- 
Municipal Engineer and Surveyor’ Ss 

Department. By EB. J. Exrorp . . Net 10/6 

Public Health Department 

By W. A. LEoNnaRD f° he : - Net 6/- 
Rating Department 

By A. H. Peacock, M.A., AS.A.A. . - Net 6/= 


Town Clerk’s Department and the 
Justices’ Clerk’s Department 


By A. 8S. Wricut and E. H. Stnereron . Net 7/86 
Tramways Department 
By 8S. B. N. Manrsu ; . Net 6/- 


Waterworks Department 
By.F. J. AuBAN, F.S.A.A., F.L.M.T.A., A.C.L8. Net 10/6 
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ADVERTISING AND COMMERCIAL ART 


Advertisement pdms ane eepy Walang 
By A. J. WATKINS Net 15/- 


PRICE 


Advertising Procedure. By 0. Kimppner . Net 21/- 
Advertising Through the is 

By N. HunrTer : : ° . - Net §/- 
Advertising to Women 

By O. A. Nanruer, M.A. , » Net 2]/- 
Business Man’s Guide to Advertising 

By A. E. Bu : . Net 3/6 


Craft of Silent Saiasninnship 
By C. MaxweELt TrecurTuHa and J. W. Frinas Net 6/- 


Designs, Book of 
By ©. J. and L. 8S. Strona 7 F - Net 16/- 


Effective Postal Publicity 


By Max RITTENBERG ; - Net 7/6 
Hints and Tips for Commercial Artists 

By BERNARD J. PALMER : - Net §/- 
meneuere of Dayenneme: one 

By J. B. OPDYCKE . ; : ~- Net 15/- 
eee for Advertising 

By JoHn DELL ‘ » Net 12/6 
Letter and pester, Studio Handbook 

By S. WELO . . Net 12/6 
ee Plain and Ornamental 

By E. G. Fooxs . ; - Net 3/6 
Modern Saeeiciee. By A. W. Dean. - Net 2/6 
Practical Points in Postal Pome 

By Max RITTENBERG , . Net 7/6 
Practical Press PupHcy 

By A. L. CULYER . . . Net 3/6 
Ticket and Showcard Designing 

By F. A. PARSON ‘ é - Net 3/6 
Training in Commercial Art 

By V. L. DANvERS ; ; ‘ - Net 21/~ 


Types and Type Faces 
Reprinted from “ Modern Advertising » 4 
By C. M. TREGURTHA ; ‘ - Net 2/6 


aL 


SALESMANSHIP 


Building Retail Sales. By C. C. Kniauts 
Commercial Travelling. By A. E. Butt 


Craft of Silent Salesmanship 

By C. MAXWELL TREGURTHA and J. W. FRINGS 
Mail Order and ee [ome 

By A. E. Buty : 
Mail Order Organization 

By P. E. Wuorson . < ; 
Modern Sales Correspondence 

By D. M. Wrtson . ‘ ‘: 
Outline of Sales NMacasement ic 

By C. C. Kniauts, Sales Consultant 


Personal palcsmanemy 


By R. Summat, M.A. * 
Practical Aids to Retail Selling 

By A. EDwarRD HAMMOND ; ° 
Practical Salesmanship 

By N. C. Fow Ler, Junr. ‘ ; ‘ 


Principles of Retailing 
By N. A. Brisco, Ph.D. . : ; ; 


Psychology as a Sales mates 
By A. J. GREENLY . 


Retail Salesmanship. ee C. L. BoLiina 
Sales Management. By C. L. Botiine 


Salesmanship 
By W. A. CoRBION and G. E. GRIMSDALE 


Salesmanship 
By WILLIAM MAXWELL . F ° ° 


Salesmanship, a eceaue ot 

By C. C. KNicHtTs . : ° 
Shop Fittings and Display 

By A. E. HAMMOND ‘ . 
Successful Retailing. By E. N. Smon . 


Training for More Sales 
By C. C. Kniauts, Sales Consultant 


Training for Travelling palcomen 
By F. W. SHRUBSALL : 
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Net 
Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 
Net 
Net 


Net 


Net 


Net ~ 


Net 
Net 


Net 


Net 


PRICE 
5/~ 
3/6 
5/- 
7/6 


3/6 


5/- 
5/- 
7/6 
7/6 
16/— 


10/6 
7/6 
10/6 


3/ 
5/- 
5/- 


3/- 
3/~ 


5/- 


2/6 


TRANSPORT 


Canals and Inland Waterways 
By GEORGE CapBuRY and S. P. Dosss, B.A. . Net 


Commercial Air Transport 


By Litvut-Co.t. Ivo Epwarps, c M.G., and F. Tymas, 
M.C., A.F.R.Ae.S. . ‘ ~ Net 


History and Economics of Teauseoee The 
‘By A. W. KimKatpy, M.A., ea Litt., M.Com., 
and A. D. Evans . ‘ . Net 


Industrial Traffic Management 
By G. B. LisSENDEN ‘ ; ‘ . Net 


Modern Dock Operation 
By D. Ross-JoHnson, C.B.E., V.D., M.Inst.I. . Net 


Modern Railway Operation 
By D. R. Lams, M.Inst.T. : ; ; . Net 


Motor Road Transport. By J. Paitiimore. Net 
Port Economics 

By B. oe D.Sc., B.E., F.R.S.E., 

M Inst.C.E P ‘ : A : . Net 


Railway Electrification and Traffic Problems 
By P. Burrr . , ; ‘ : : . Net 


Railway Rates: Principles and Problems 
By P. Burtt, M.Inst.T. . ; ‘ : . Net 


Railway Statistics : Their Compilation and 
Use. By A. E. Emxvus, 0.B.E., M.Inst.T. . Net 


Rights and Duties of ikea) ad Uneerennes 


By H. B. Davies, M.A. . ; Net 
Road Making and Road Using 

By T. SALKIELD, M.Inst.C.E., M.Inst.T.. . Net 
Road Transport Operation—Passenger 

By R. Sruart Pitcuer, F.R.S.E., M.Inst.T. . Net 
Traders’ Rail Charges Up to Date 

By J. W. Parker, A.M.Inst.T. ‘ . « Net 


Transport Management, Practica! 
By ANDREW HastTIz ‘ : ; - Net 
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PRICB 


7/6 


7/6 


16/- 


6/- 
7/6 
10/6 
6/- 
10/8 
6/- 
5/- 
9/- 
7/8 
10/6 
3/6 


10/6 


LAW 


Bankruptcy, Deeds of Arrangement, etc. 
By W. VALENTINE Baut, M.A., Barrister-at-Law Net 


Bills, Cheques, and Notes 





By J. A. Suarer, B.A., LL.B. (Lond.). . . Net 
Business Tenant, The 

By Epwarp 8S. Cox-Sinciair, and T. HyNgEs, . Net 
Commercial Law of England, The 

By J. A. Suater, B.A., LL.B. (Lond.) . . Net 


Companies and Company Law 


By A. C. CONNELL, aaah (Lond.), revised by ve 
e e o * e 


WILEINSON, LL.D. 


Company Case Law 
By F. D. Heap, B.A. (Oxon) . . Net 


Company Law 
By D. F. pp L’Hoste ie aia M.A., Mae and 


ERNEST Evan Spicer, F.C.A. . Net 
Elements of Commercial Law: The 

By A. H. Dovaras, LL.B. (Lond.) . ; ~ Net 
Elementary Law 

By E. A. Copz. Revised by H. Cosway . . Net 


Examination Notes on Commercial Law 
By R. W. HOLLanD, O.B.E., M.A., M.Sc., LL.D. . Net 


Examination Notes on Company Law 
By R. W. Hotuann, O.B.E., M.A., M.Sc., LL.D. . Net 


Executorship Law and Accounts 
By D. F. pE L’Hoste Rankine, M.A., LL.D., 
E. E. Spicur, F.C.A., and EH. OC. PEGLteR, F.C.A. Net 


Guide to Company Law 
By R. W. Houuanp, O.B.E., M.A., M.Sc. LL.D. . Net 


Guide to Railway Law 
By ARTHUR EH. CHAPMAN, M.A., LL.D. (Camb.) . Net 


Introduction to Commercial Law 


By Norman A. WEBB, BSc. . : ; ; a 


Law for Journalists 


By CHARLES PILLEY, Barrister-at- Law é - Net 
Law for the House-Owner 
By A. H. Cosway . - Net 


Law of Carriage by Railway, The. In Great 


Britain and Ireland 
By L. R. Lieserr, M.A., LL.D., and T. J. 
D. ATKINSON, M.A, . é ; : ‘ « = Net 
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PRICE 


12/6 


7/6 
3/6 


6/- 


7/6 


10/- 
2/~ 
4/- 
2/6 
2/8 


15/- 
3/6 
7/6 


§/- 
2/6 


Law—contd. 
Law of Contract, The 
By R. W. Hotuann, O.B.E., M.A., M.Se., LL.D. Net 


Law of Joint Stock Companies 
By W. J. TON: M.A., B. os of ay 8 cea Barrister- 


at-Law . - Net 
Law of Master aaa Scant 

By F. R. Batt, LL.M. . , ‘ - Net 
Law Relating to Building and Conteasts 

By W. T. CRESWELL, Barrister-at- Law 3 - Net 
Legal Terms, Phrases, and Abbreviations 

By EK. A. Copp ‘ r - ‘ ‘ . Net 


Mercantile Law 
By J. A. SuatTer, B.A., LL.B. (Lond.) Revised by R. 
W. HOLLAND, O.B.E., M.A., M.Sc., LL.D., of the 
Middle Temple : : ‘ : ° . Net 


Partnership Law and Accounts 
By R. W. Hoiianp, O.B.E., M.A., M.Sc., LL.D. Net 


Principles of Marine Law 
By LAWRENCE DUCKWORTH Z ; ‘ . Net 


Questions and Answers on Commercial Law 
By R. W. Homann, O.B.E., M.A., M.Sc., LL.D. Net 


Questions and Answers on Company Law 
By G. WILLIAM ForrTwung, F.S.A.A., F.C.1.8. (Hons.), and 
D. R. Matueson, M.A. (Hons.), A.S.A.A. (Hons.) Net 


Railway Act, 1921, The 
By R. P. Grirrirss, F.C.I., F.B.B.A., Grad.Inst.T. Net 


Rights and Duties of Liquidators, Trustees, 
and Receivers, The 


By D. F. pe L’HOsTE RANKING, M.A., LL.D., ERNEST 
BE. Spiczer, F.C.A., and ERNEST C. PEGLER, F.C.A. Net 


Solicitor’s Clerk’s Guide. By E. A. Copz . Net 
Trade Mark Law and Practice 


By A. W. Grirrirus, B.Sc. (Eng.), Lond. . Net 
Trusts : Law, Administration, and Accounts 
By C. KELLY and J. CoLE-HAMILTON ‘ . Net 


Wills, Executors, and Trustees 
By R. W. Houuanp, O.B.E., M.A., M.Sc., LL.D. Net 
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5/- 


7/8 
10/6 
12/6 


3/- 


7/6 
6/- 
7/6 


5/- 


5/- 


2/6 


15/- 
4/- 


10/6 
15/- 


2/6 


REFERENCE BOOKS 


Bedrock of Modern Business, The 
By James STEPHENSON, M.A., M.Com., DSc. . Net 


Business Building 
Edited by F. F. SHARLES, F.S.A.A., F.C.LS. 2 Vols. Net 


Business Cycles. The Problem and Its Setting 
By W. C. MITCHELL P ‘ . Net 


Business Forecasting and Its Practical Appli- 


cation. By W. Wattace, M.Com. (Lond.) . Net 
Business Man’s Encyclopaedia and Dictionary 
of Commerce 
Edited by FRANK HEyYwoop, F.C.I.S. Two Vols. Net 
Business Man’s Guide 
Edited by J. A. Suater, B.A., LL.B. . Net 
Business Statistics 
By R. W. HoLiann, O.B.E., M.A., M.Sc., LL.D. Net 


Business Terms, Phrases, etc. : . Net 
Buying and Selling a Business 
By A. H. Cosway . : Net 


Cable and Wireless Communications of the 
World, The 


By F. J. ‘BROWN, C.B., C.B.E., M.A., B.Sc. . Net 
Charting, Manual of . ‘ ; ; . Net 
Charts and Graphs 

By Karu G. Karsten, B.A. (Oxon) ; . Net 
Commercial Arbitrations 

By E. J. Parry, B.Sc., F.1.C., F.C.S. : . Net 
Commercial Commodities 

By F. Marrugsws, B.Sc., A.LC., F.C.S. . . Net 
Commercial Contracts. By E. J. Parry . Net 
Commercial Self-Educator 

Te ees se oe LL.D. 

Two Vols. 7 Net 
Commodities of Commerce 

By J. A. Suater, B.A., LL.B. ; 5 . Net 


Cotton World, The 
Compiled and Edited by J. A. Topp, M.A., B.L. . Net 


Dictionary of the World’s Commercial 
Products 
By J. A. SutaTer, B.A., LL.B. (Lond.) é » Net 
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PRIOE 


-15/- 


42/- 


30/- 


47/6 
6/- 


3/6 
3/6 


3/6 


7/6 


Reference Books—contd. 
Discount, Commission, and BEOKERAES Tables 


By ERNEST HEAVINGHAM . Net 
Guide to the Improvement of the I Memory 
By the late Rev. J. H. Bacon : . Net 


Handbook on Wills, A. By A. H. Cosway . Net 
How to Collect Accounts by Pate 


By C. HANNEFORD-SMITH ‘ . Net 
How to Grant Credit 

By CUTHBERT GREIG : Net 
History, Law, and Practice of the Stock | 

Exchange, The. By A. P. Porny, B.A. . Net 

Investment Principles and Practices 

By R. E. Bapaser, Ph.D. : ; ‘ - Net 
Investor’s Manual, The 

By W. W. WALL, FS.S., F.J.1. . Net 
Mercantile Terms and Abbreviations . Net 
Money and the Stock and Share maEKets: The 

By Emit Davigs .. Net 
Money Making in Stocks and Shares 

By Syrpnry A. MosELEy : . Net 
Public Speaking, Essentials of 

By W. C. Dusors, A.M., LL.B. : ; . Net 


Raw Materials of Commerce 
In 2 vols. Edited by J. H. VANSTONE, F.R.G.S. Net 


Report Writing 
By Cart G. Gaum, M.E., and HAROLD F.. GRAVES, ee 


Romance of World Trade, The 


By A. P. Dennis, Ph.D., LL.D. : s - Net 
Shareholder’s Manual, The 

By H. H. Basserr . : ;. : » Net 
Speak in Public, How to 

By C. F. Carr and F. E. STEVENS . ; . Net 
Statistics 

By Wim.1aAmM VERNON OEE: Ph.D., and HENRY F. 

HourzcLtaw, Ph.D. Net 
Statistics and Their Application to Commerce 

By A. L. BoDDINGTON . ‘ . Net 


Types of Business Ruterprice 
By M. C. Cross, LL.B., Ph.D. . : . Net 
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PRIOB 


1/8 


1/6 
2/6 


3/6 
3/6 
7/8 


21/- 


3/6 
1/6 


2/- 
7/6 
8/6 


40/- 


12/6 
15/- 
3/6 
3/6 


15/- 
12/6 


21/- 


FOREIGN LANGUAGES 


FRENCH 

Progressive French Grammar 
By Dr. F. A. Hepecocs, M.A., D.és.L. . - Net 

Commercial French Grammar 
By F. W. M. Draper, M.A., B. és. L. . - Net 


French-English and English-French 
Commercial pactionaty 


By F. W. Smira.. Net 
Manual of French Commercial Correspondence 

By G. W. MACDONALD. . Net 
Correct French Speech 

By B. Dumvi114, M.A., F.C.P. : - 

GERMAN 

A New German Grammar 

By J. KEGAN, M.A. ; ; ‘ ; . Net 
Commercial German Srammat 

By J. BrrHewy, M.A. ‘ . Net 


A New German-English and calls: German 
Dictionary for General Use 
By F. C. Heserr and L. Hrrscu i. ; . Net 


German-English and English-German 
Commercial Dictionary 
By J. BITHELL, M.A. ° ‘ : ° - Net 


Commercial Correspondence in German. Net 


SPANISH 


Spanish Commercial reanae 
By C. A. TOLEDANO , - Net 


Spanish-English and English- Scaiah 
Commercial ees 
By G. R. MAcDONALpD ; : ; . Net 


Manual of Spanish Conmmercta wosroepondence 


By G. R. Macponatp . ° - Net 
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PRICE 


5/6 


2/8 


7/8 
o/- 


1/6 


3/— 


3/6 


16/- 


16/- 


3/6 


4/6 


12/6 


4/6 


Foreign Languages—contd. 


ITALIAN 
Baretti’s Italian and English Dictionary one 
Compiled by GUGLIELMO COMELATI ae J. eno 
In two volumes (Reprinted) ‘ . Net 26/- 
Italian Commercial viammee 
By Luter Riccr , - Net 4/- 
Italian-English and English- Italian 
Commercial Dictionary 
By G. R. MAcDONALD. : ; - Net 30/- 
Mercantile Correspondence, English- Italian 
Net §6/- 
PORTUGUESE 
Portuguese-English and English-Portuguese 
Commercial mc Honery 
By F. W. Smire sa : - Net 16/- 
Mercantile Correspondence, English- Portu- 
guese. ‘ : : ; - Net 3/6 
PITMAN’S SHORTHAND 
For Complete List of Textbooks, Phrase Books, 
Dictation Books, Reading Books, etc., see Pitman’s 
‘“*SHORTHAND AND TYPEWRITING ‘CATALOGUE. m 
Pitman’s Shorthand Instructor - 2 . 46 
Pitman’s Shorthand Commercial Course . 4/6 
Pitman’s Shorthand Rapid Course . 4/6 
Shorter Course in Pitman’s Shorthand = wee 
Shorthand Dictionary . : . , : . 2/8 
English and Shorthand Dictionary . : . 10/- 
Shorthand Clerk’s Guide 
By V. E. Cotztinap, A.C.IS. . é : - 2/6 
Progressive Dictator ., : : R ‘ . 2/6 


Phonographic Phrase Book . Paper 1/6, Cloth 2/- 
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TYPEWRITING 


Pitman’s Commercial Typewriting 


PRICE 


By W. and E. WALMSLEY : s ; 5/- 
Pitman’s Typewriter Manual . . : . 6/- 
Business Typewriting 

By F. Heeuis, F.C.IS. 2/— 
Advanced Typewriting 

By the same Author : 3/8 
Typist’s Companion, The 

By MAXxwELi Crooks, F.Inc.T.T., F.I.P.S. « Net 2/- 
Touch Typewriting for Teachers 

By MAxwELt Crooks, F.Inc.T.T., F.LP.S., 

EF, a) T.S. (Inc.) : . Net 7/6 
Touch Typewriting Bacrtises 

By T. J. Sruons, F.C.T.S., F.1.P.S. . : : - 1/6 
Practical Course in Touch aT epewsiene 
Dictionary of Typewriting 

By H. ETHERIDGE . : »- Net 7/8 
Questions and Answers on “‘Typewriting and 

Office Procedure 

By ARTHUR E. MorTON . : 7/8 
Royal Society of Arts Typewriting Tests 

By A. E. Morton. No. 1, Elementary; No. 2, aoe 

mediate; No. 3, Advanced. Each . 2/6 
Mechanical Devices of the Typewriter 

By R. T. NicHouson, M.A. ; Net 6/- 
Modern Typewriting and Manual of Office 

Procedure 

By A. E. Morton . ‘ 5/6 

Work and Management ofa 4 Copying Office, 
The | 

By G. C. MENZIES . ; , . Net 10/6 

Pitman’s Gramophone Method. of Rhythmic 
Typewriting 

Comprises a complete set of specially apogee 

gramophone records for use in the Touch Ty 

writing Class and a series of abil er ad 

keyboard exercises . é ; . Net 35/- 

Exercises only . er ; , . Each 1/6 


Complete List post free on application. — 
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COMMON COMMODITIES AND INDUSTRIES 


Zach book in crown 8vo, illustrated. 9s. net. 


In each of the handbooks in this series a particular product or 
industry is treated by an expert writer and practical man of 
business. Beginning with the life history of the plant, or other 
natural product, he follows its development until it becomes a 
commercial commodity, and so on through the various phases 
of its sale in the market and its purchase by the consumer. 


Acids, Alkalis, and Salts. (ApLaAN.) 


Alcohol in Commorce and Industry. 
(SIMMONDS. ) 


Aluminium. (Mortimer. ) 
Anthracite. (SummeEns.) 
Asbestos. (SummeEns.) 


Bookbinding Craft and Industry. 
(HARRISON.) 


Books—-From the MS. to the Book- 
seller. (YouNa.) 


Boot and Shoe Industry, The. (Hagp- 


ING.) 
Bread and Bread Baking. (STewaRr.) 
Brushmaker, The. (Kipnrer.) 


Butter and Cheese. (I1spaLe and 
JONES.) 


Button Industry, The. (Jongs.) 
Carpets. (Brinton.) 

Clays and Clay Products. (Sears: 
Clocks and Watches. (OvERTON.) 
Clothing Industry, The. (Poovr.) 
Cloths and the Cioth Trade. (HUNTER. ) 
Coal. (WiLson.) 

Coal Tar. (WARNES.) 


Coffee--From Grower to Consumer. 
(KEABLE.) 


Cold Storage and Ice Making. 
(SPRINGETT. ) 

Concrete and Reinforced Concrete. 
(TWELVETRESS. ) 

Copper—-From the Ore to the Metal. 
(PICcARD.) 

Cordage and Cordage Hemp and 
Fibres. (WoopHOUsE and Kur- 
GOUR.) 


Corn Trade, The British. (BaRKER.) 
Cctton. (PEAKE.) 
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Cotton Spinning. (Wapr.) 

Cycle Industry, The. (Grew.) 
Drugs in Commerce. (HumrpuRey.) 
Dyes. (HALL.) 


Electric Lamp Industry, The. (Per- 
CIVAL.) 


Electricity. (NEALE.) 

Engraving. (LAScELLES.) 
Explosives, Modern. (Lrevy.) 
Fertilizers. (Cave.) 

Film Industry, The. (Boucuety.) 
Fishing Industry, The. (Grsss.) 
Furniture. (BINSTEAD.) 

Furs and the Fur Trade. (Sacus.) 
Gas and Gas Making. (WEsBER.) 
Glass and Glass Making. (Marson ) 
Gloves and the Glove Trade. (Exuis.) 
Gold. (WurTz.) 

Gums and Resins. (Parry.) 
Incandescent Lighting. (Lrevy.) 

Ink. (MITCHELL. ) 

Iron and Steel. (Hoop.) 
Ironfounding. (WHITELEY.) 


Jute Industry. The. (WoopHovus: 
and Kricoun.) 


Knitted Fabrics. 
QUILTER. 


Lead, including Lead Pigments. 


(SMYTHE. ) 
Leather. 
Linen. (Moore.) 

Locks and Lock Making. (Burrer.) 
Match Industry, The. (Drxon.) 
Meat Industry. The. (Woop.) 


(CUAMBERLAIN and 


(ADCOCK. 


Common Commodities and Industries—contd. 


Motor Industry, The. (WvarTrt.) Stones and Quarries. (How:z.) 

Nickel. (Wx1TE.) Straw Hats, (Inwanps.) 

Oil Power. (Norrs.) Sugar. (Mantinmav.) (Rovised by 
FAstiox. ) 


Oils. (Mrroxu=rt.) 
Paints and Varnishes. (JENNINGS.) 
Paper. (Mappox.) Talking Machines. (Mrro#z11.) 
Patent, Smokeless, and Semi-Smoke- Tea (IBBETSON.) 

ess Fuels. (GREENE and PERKIN.) Telegraphy, Telephony, and Wireless. 
Reba The Raw Materials of. (POOL. ) 


Sulphur and Allied Products. (AuDx=n.) 


(PaBRY.) | Textile Bleaching. (STEVEN.) 
Photography. (GamBLE. ) Timber. (BULLOCE.) 
Platinum Metals, The. (Smrrz.) Tin and the Tin Industry. (Munrey.) 
Player Piano, The. (WrLson.) Tobacco. (TaNnneR.) (Revised by 
Pottery. (NoKE and Prant.) Drew). 
Bice. (Dovatas.) bee ieee the Corduroy Industry. 


Rubber. (Stevens and STEVENS.) 
Salt. (CALVERT. ) Wall Paper. (Waxp.) 


Shipbuilding and the Shipbuildi Weaving. (CRANKSHAW.) x 
Industry. (MrrcoHEL1. ) Wheat and Its Products. (Mriaz.) 
Silk. (HoopPEs.) Wine and the Wine Trade. (Smion.) 

Silver. (WaHrrTE.) Wool. (HuntER.) 
Soap. (Smmmons.) Worsted Industry, The. (Dumviiie 
Sponges. (CRESSWELL. ) and KrersHaw.) 


Starch and Starch Products. (AupzN.) Zinc and Its Alloys. (Lones ; 


Technical Dictionary of Engineering and Industrial 
Science in Seven Languages: English, French, 
Spanish, Italian, Portuguese, Russian, and 
German. 

In four volumes, each in crown 4to, buckram gilt, 2230 pp. 


£8 8s. net, complete. 
Compiled by ERNEST SLATER, M.I.E.E., M.I.Mech.E., in collab- 


oration with leading Authorities. 
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Invaluable to all Business and Professional Men 


Sir Isaac Pitman & Sons, Ltd., Parker Street, Kingsway, London, W.C,.2 
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